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SCARLET  FEVER. 


History. 


The  first  clinical  descriptinn  in  coDuection  iiritli  the  name  BcarlA- 
Una  or  scarlet  fever  comes  from  Sydenham  (Ixmi  lt5'24,  died  lf>8!)). 
The  first  complete  edition  of  his  works  was  published  in  lli8fi  in 
London,  and  his  observations  on  the  fevers  were  made  at  lonst  fifteen 
yean  before  this.  Salwetjueut  eilitious  are  (lunted  by  authors  who 
have  written  on  the  historj-  of  scarlet  fever  (for  iustauce,  Hirsch,  tho 
Oeneva  e<lition  of  1736),  and  the  historifal  persiwctive  has  l>een  very 
mach  interfered  with  in  this  manner.  So  far  as  the  name  of  tlio 
dis&ase  is  eoDcemed,  Baser  makes  the  statement  that  Corradi  claims 
that  the  t«rm  "mala  da  scarlatina"  was  lii-i^t  used  by  Laucelolti  iu 
1527;  Huser  and  Johannessen  are  by  way  of  gi^inji!  absolute  credeuca 
to  this  statement;  as  the  latter  says,  "  the  name  does  not  come  from 
England,  as  Bohn  thinks,  nor  from  Sydenham  to  whom  it  is  refeiTed 
by  Hirsch."  In  regard  to  the  claim  of  the  Italians,  Hirsrh  puts  it 
rery  aptly  when  he  says  that  although  Lancelotti  may  have  used  the 
tena  BC*rlatina,  it  is  doubtful  whether  scarlet  fever  was  meant  by  it. 
And  Johannessen  finally  comes  to  the  concbision  that  Sydeuham  and 
Horton  were  the  first  to  have  introduced  scarlatina  to  the  general 
medical  conscience.  He  might  have  added  more  aptly  that  the  medi- 
cal concept  of  s<'arlatiDa  comes  from  Sydeuham. 

It  is  difficult  to  state  positively  where  the  first  clinical  description 
is  found.  The  reasous  (or  this  are  many.  Most,  for  in.stanco,  states 
that  garrotillo,  which  first  appeared  iu  Europe  al>out  IfilO,  aud  sciii- 
latina  are  the  same.  For  liim,  thou,  all  deacriptious  of  garrotillo, 
which  probably  was  diphtheria,  have  reference  to  scarlatina,  although 
tho  Mnuthem  aud  desi^namatiou  are  rarely  meutiouod  in  the  excerpts 
li©  gives  from  his  authors.  Theu  there  is  that  indefiuite  term  mili- 
aria, curiously  enough  still  iusisted  ii]iou  as  a  pathological  entity  by 
Hirsch,  which  gave  rise  to  much  inufuKion  in  liiHtoTiral  rtisearch. 
hamtiy,  many  authors  knew  only  morliilli,  measles ;  any  fi)rni  of  eni|>- 
tion  ^macular,  papular,  or  pustular)  was  called  inorbilli.  Even  Mor- 
ton (1608)  looked  upon  scarlatina  as  the  same  as  measles  fvule  the 
often  quoted   "Hunc   morbum  proraus  eundem  esse   cum   morbillia 
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censeo"),  slthougk  his  chapter  is  headed  de  morbilliB  et  febr©  scarla- 
tina. A  curious  esptanatioD  for  this  statemeDt  is  oflFered  by  Gut- 
schow  (see  Most),  who  chums  that  jealousy  prompted  Mortoa  to  per- 
sist iu  calliug  scarlet  fever  measles.  Coufusion  in  terminology  and 
diagnosis  as  between  measles  and  scarlatina  did  not  cease  until  the 
beginning  of  the  eighteenth  century.  PrinciiMilly  for  these  reasons 
and,  ill  aildition,  because  the  very  old  medical  writers  used  medical 
terms  like  aphthae,  ulcera,  and  many  others  quite  iudiacriminately,  a 
diagnosis  of  skiu  lenions  has  almost  become  impossible  from  their 
deacriijtious.  It  seems,  therefore,  futile  to  go  back  into  antiquity 
for  the  firwt  accounts  of  this  disease,  although  this  has  been  repeat- 
edly done  and  is  being  done  by  excellent  authors.  Even  Johannessen 
cannot  resist  the  temptation  of  speculating  upon  this  subject,  and 
mentions  El  Wagidis,  the  Justinian  pest  (believed  by  Krause  to  be 
scarlet  fever),  Malfatti's  view  of  the  Thucydidean  pest,  the  descrii)- 
tion  of  some  of  the  older  Frenchmen,  and  finally  Bhazes'  "devariolis 
et  morbillis." 

Tiie  first  description  of  an  epidemic  that  could  be  called  scarlatina 
is  found  in  Ingrassias  of  Palermo  (1560).  This  is  followed  by  the 
description  of  another  at  Poitiers  by  Jean  Coythar  (1678,  vide  Bar- 
thez  et  Saune) ;  then  of  one  at  Giesseu  by  Gregorius  Horst  (1624),  and 
finally  ji  clear,  unmistakable  clinical  description  by  Danniel  Sennert 
and  liis  sou-iu-Iaw  Doering,  the  former  in  Wittemberg  and  the  latl«r 
in  Breslau  (the  dates  variously  given,  1627,  1654,  1676).  Then  ap- 
peared Sydenham  and  Morton,  the  former  with  a  description  of  very 
mild  epidemics,  tlie  latter  with  that  of  a  severe  form.  With  these 
two  authors,  especially  the  former,  the  disease  receives  its  nosologi- 
cal position. 

Tlte  position  an  to  the  historical  importance  of  Sydenham,  it 
seetus  to  us,  is  the  following ;  while  the  symptoms  had  been  described 
by  Ingrassias,  Coythar,  Horst,  Sennert,  and  Doering,  it  remained  for 
Sydenham  t()  combine  a  description  of  the  disease  with  a  positive 
name;  in  this  way  giving  it  an  iudejiendent  ijositiou,  and  even  more 
than  that  giving  it  an  entity,  causiugus  to  be  conscious  of  its  existence. 

From  tbe  time  of  Sydenham  and  Morton  until  tlie  beginning  of 
the  eighteenth  century  little  is  heard  of  the  disease.  Huxham  and 
Fothergill  desfril)od  p[iideinics  occurriug  iu  Great  Britain  in  the 
years  1739,  1742,  1744,  1740,  1747,  174H,  17ol,  1752,  17.53,  the  epi- 
demics varying  in  intensity.  In  France  there  was  quite  au  epidemic 
in  1750;  the  whole  of  Eura|ie  was  affec-ted  by  a  niihl  epidemic  in 
1790-95,  and  by  a  very  severe  one  iu  1795-1805  (foi-ty  thousand  chil- 
dren, it  is  said,  dyiuj;  in  Saxouy  alone).  It  is  difficult  to  state  when 
it  appeared  at  a  given  place  for  tlie  reasons  given  above.     Thus,  ac- 
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cooutecome  frnni  Scotland  as  far  back  aH  1061  (Sibliiild  vuk  Birscli), 
1716  ID  Berlin,  1717  La  Floreuce,  1740  ih  Denmark.  It  is  imiios- 
ftible  to  Bay  when  it  first  appeared  iu  A»ia  iui<l  Africit.  It  was  first 
obMTved  in  1735  in  North  America  (in  the  New  England  States;,  in 
1829-31  in  South  America,  iu  1847-48  in  Australia. 

Qeograpliical  I>iBtribution. 

Scurlet  fever  occurs  most  commouly  in  Ciermany,  France,  the 
Netherlands,  EnKland,  Scaudiuavin,  PniBsia,  the  1.'uit«d  States  of 
Ainericjk,  and  CanBda.  It  is  found  iu  the  North  (Iceland)  an  well  aa 
in  the  South  (Italy,  Turkey,  Greece).  It  is  rare  in  Asia  and  Africa, 
especially  in  Egypt,  Abyaainia,  Tunis,  Kene^ainbia.  ExceptiouB  to 
this  rule  in  Asia  are  fouud  ou  the  coast  of  .Xhih  Minor,  where  the  dis- 
ease is  very  malignant.  In  Syria,  MesopotJiuiia,  Persia,  and  Arabia 
the  disease  occura  only  sporadically;  in  India  ouly  iuijiorted  cases 
are  observed  and,  it  is  said,  the  diseane  never  (K'cura  iu  epidemic 
form.  Many  of  the  observers  imite  iu  the  stateiueut  that  when  ii  ciiae 
in  reported  occurring  away  from  the  coast  or  from  direct  European 
contact,  errors  of  iliagnosis  have  been  made.  Iu  China  the  disease 
does  oc«ur,  but  very  rarely,  and  iu  Japan  it  is  uuknown. 

In  Australia  the  disease  seems  t<i  have  deveIoi>ed  as  it  doi.'s  in  nil 
civilized  countries,  sometimes  mildly,  at  other  times  with  j^rcater 
aovority. 

In  Araeri(»  the  disease  is  found  iu  all  |>arta  an  far  uorthafl  Oreen- 

laud  and  as  far  south  as  Peru.     Withiu  this  limit  there  are  portions 

that  are  more  or  less  free  from  the  disease.     In  the  T'uited  Stjites 

Mvirlatina  is  rare  in  the  Southern  State's;   indeed,  it  is  very  common 

to  find  the  inhabitants  of  the  Sontheru  States  very  much  more  alarmed 

OTcr  a  siuglo  cuae  o[  scarlatina  tlian  over  an  epidemic  o(  yellow  fever. 

In  Southern  California  epiilemics  are  practically  uuknown,  while  in 

the  northern  part  they  have  occuired  repeatedly.     Upon  the  wlmle, 

with  tliese  exceiitions,  the  disease  oi'curs  at  all  times  of  the  year  iu 

the  United  States  and  uever  seems  to  die  out.     The  diseuse  is  not 

common  iu  Central  America,  but  e|iideiuic8  i>f  a  malignant  tyjie  have 

occurred  there  rei)eatedly.     Numerous  epidemi<-s  have  been  observed 

in  the  West  Indie«.     Iu  South  America  scarlatina  is  found  in  about 

the  same   frequency   aa  iu  North  America,  uud  tdl  partH  aeom   to 

have  suffered. 

Etiology. 

We  are  justified  in  the  assertiou  that  the  poison  of  scarlet  fever  is 
a  contaginni  vivnm.  But  this  statement  must  be  accepted  as  exiu-ess- 
ioK  a  Rcientific  belief,  not  actual  kuowleilge.     Of  the  infectious  dis- 
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easeB,  the  acute  exanthemata  are  auiong  the  few  whose  cause  lias  not 
been  isolated.  And  jet,  if  we  may  judge  from  what  we  know  of  th© 
caiise  of  the  other  infectious  diseases,  there  remains  only  the  aaaump- 
tion  of  a  contayium  vivum  as  the  cause  of  the  eruptive  fevers. 

Since  the  days  of  Sydenham  the  medical  profession  has  been 
eng^ed  in  studying  the  properties  of  the  scarlatinal  poison,  and 
while  some  of  these  have  been  accepted  by  the  majority  of  observers, 
many  are  still  under  discussion,  a  fact  that  need  cause  no  surprise 
when  we  are  asked  to  judge  of  the  nature  of  a  body  without  being 
able  to  isolate  it.  If  we  were  able  to  know  all  the  properties  of  this 
bod,v,  such  kuowledKe  would  be  sufficient  even  without  its  isolation; 
but  if,  disregarding  this  physical  improbability,  we  take  into  consid- 
eration that  this  knowledge  would  be  the  result  of  centuries  of  obser- 
vation by  hundreds  of  obsen-ers,  it  would  be  readily  admitted  that 
absolute  knowledge  is  out  of  the  question.  So  that  here,  as  else- 
where, we  must  be  guided  by  the  gathered  espeiience  of  the  past,  and 
the  observations  of  the  present  at  the  same  time,  making  due  al- 
lowance for  the  widel}  differing  opinions  which  we  shall  have  con- 
stant occasion  of  taking  into  consideration. 

If  we  griLut  tlmt  tlie  poi.ion  of  scarlatina  is  acontagium  Tivum  and 
admit  tlie  truth  of  vmiif  vivum  ex  ovo,  the  only  logical  deduction  we 
can  make  is  that  eac-h  ease  of  scarlatina  has  been  produced  by  some 
])recediug  case.  \\ii  must  be  permitted  to  leave  out  of  consideratioD 
the  discussion  of  the  spontaneous  origin  of  scarlatina,  although  ex- 
colli'i  t  olist-rvei-s  h;i\'e  been  found  to  uphold  this  view.  Either  our 
view  of  the  nature  of  the  p<)in'm  is  coiTect  and  there  can  lie  no  apon- 
taneouM  generation,  or  this  is  not  correct  and  we  are  not  justified  in 
drawing  any  conclusions  whatever.  Cases  of  spontaneous  origin  of 
searlfttiua  are  like  the  evidences  brought  forward  twenty-five  years 
ago  in  favor  of  goierulin  (vqiiivovn :  there  is  always  a  leak  of  some 
sort  in  the  apparatus,  tliere  will  always  be  found  some  trifle  that  haa 
not  been  taken  into  consideration. 

B.\CTEB10L0GY. 

Tiie  investi^'i'tions  into  the  exact  nature  of  the  poison  were  first 
begun  by  Hallier  (180'.').  In  order  to  find  the  i>oisou,  the  blooti,  the 
urine,  the  scales  of  desiiuamation,  tlie  glands,  and  the  sweat  were 
examined.  At  Jii-ist  e>L:iiiHUiitious  were  made  only  in  the  most  rudi- 
meutJirv  way  with  leusew  of  comparatively  low  magnifying  powers; 
then  with  tliese  and  inoculations  upon  the  lower  animals,  and  finally 
with  all  thf  jirpcautious  laid  down  by  R.  Koch.  Hallier  found  a 
i;ii  'rocncrns  within  tlji'  corpiiscU's  of  the  blooi.1  or  adhering  to  them. 
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wfaicli  he  culled  tilletia  scarlatiua.  Hofmaa  (1870)  foand  a  micro 
coccus  in  the  aweat.  Coze  unl  Feltz  (1872)  found  bacteria  6  /*  long 
ill  the  bI(Mx].  They  inoculated  rabbits  nnth  this  blood,  producing 
death.  The  blood  of  these  rabbits  iunculated  iipou  others,  was  foI~ 
lovred  by  the  stime  result.  Btess  (1872j  found  what  he  supposed 
were  lower  forms  of  life  in  the  blood  (pnuctate  forms),  but  both  cul- 
tures ftod  iuocnilatious  were  negative.  KJebs  (187.1)  doscril>ed  his 
mouas  scarlatinosum,  which  he  found  iu  an  iuguiual  gland  of  a  i>a- 
tient  with  scnrlatina.  This  consists  of  a  aplieri'  maile  up  of  micro- 
cocci which  develop  into  bacteria.  Tschamer  (lH7'.t)  jiresented  a  most 
originAl  view.  Ho  fi>und  micrococci  itnd  bairteria  in  tlip  blood  cor- 
pnscles,  scales  of  desquamation,  and  in  the  uriue.  He  also  found 
Bume  spores,  aud  a  cryptogam  which  lie  calls  vprticillinm  candela^ 
bmm  (foand  in  nature  upon  rotten  wood) ;  this,  he  claims,  is  a  stage 
of  derelopment  from  the  micrococcus.  Ho  iLficiilati>d  liimself,  jiro- 
duced  a  8ui>erflcial  iutlammation,  found  cocci  iu  his  blootl,  and  came 
to  the  conclusion  that  he  had  produced  scarlet  fever  iu  himac^If,  pruv- 
itig  this  by  the  presence  of  these  cocci  iu  his  blood.  Ekhind  (1882) 
found  cellular  IxHiies  iu  the  uriue,  which  he  called  piux  sciudcos, 
also  found  by  our  countryman  Octerlnuy,  who  has  fouml  this  organ- 
iiim  in  the  blood  as  well  us  in  the  urine.  Ekiuud  htiiud  this  organism 
in  "the  soil,  in  water,  on  mouldy  walls,  aud  ou  mouldy  paper."  Ha 
found  innumerable  masses  of  this  parasite  im  making  microscopical 
examinations  of  the  soil  and  water  of  muddy  places,  and  of  excava- 
ttoDH  di^  for  the  purpose  of  laying  water-pipes,  Scurlatinn  imme- 
diately broke  out  among  tlie  children  of  a  family  living  close  to  the 
place  where  the  earth  had  l>een  dug  U|>  iu  order  to  lay  water-pijies, 
and  who  could  not  help  breathing  the  exhalations  from  the  water 
evaporating  from  these  excavatious  diuiog  the  summer  days.  No 
inoculation  exi>eriment8  were  made  by  Ekiuud,  "because  he  consid- 
ered it  contrary  to  his  duty  as  a  physiciitu  to  expose  even  animals  to 
mortal  affections."  Roth  (1883)  produced  an  ulcerative  iuflammatiim 
of  the  eyelids  in  the  hen  by  iuoculatiou  of  scales.  Pohl-Piukus  as 
well  as  Klamman  (1883)  described  micrococci  upon  the  inuer  surface 
of  the  scales  of  desiinaraation  and  also  us  nccuiTing  iu  the  luoutli. 
The  former  is  the  lii-st  one  to  insist  upon  disinfectiou  of  the  mouth. 
Finkeluburg  (1887)  has  also  isolated  micrococci,  but  with  little  result. 
We  now  come  to  the  consideration  of  a  discnssinn  that  prnniiscd 
much  etiolugic4il  outcome.  Ellington  (1887),  afttr  luiviiip  with  Jiimie- 
Bou  thoroughly  sterilized  the  skin,  found  iu  the  scales  tjf  scarlet  fever 
jiatients,  as  well  as  in  their  blood,  a  great  many  lower  forms  nf  life : 
sarcina  lutea,  streptocoi'cus  nibiginosus,  micrococcus  capaiformis, 
booillos  arborescens,  ascobaci litis,  bacillus  tuU-us,  the  diplococcus 
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Boarlatmie.  and  lastly  the  baoUloB  aoarlatiiUB  vhiok  it  pa&ogeaio. 
He  deBcribee  its  biological  propertiea  as  foUowB :  It  f Qnu  xods  0.4  /i 
thick  and  1.3-1.4  /i  long,  Thioh  are  usually  united  in  long  threads; 
cultivated  upon  bouillon  or  milk  after  a  short  timeatough  memlMane 
is  formed.  The  bacillus  has  motion.  Gelatin  is  rapidly  ftoidified, 
but  here  also  a  membrane  is  formed.  The  bacillus  vas  found  in  cul- 
tures  from  the  blood  with  great  regularity  after  the  third  day,  and 
after  three  weeke  in  the  scales  of  desquamation.  Babbits  inoculated 
had  a  temperature  of  39,4°-41.1°0.  and  erythema  followed  bydesqiuh- 
mation,  and  the  bacillus  was  found  in  their  blood.  In  guinea-pjgs 
the  same  results  occoned,  except  that  the  erythema  was  nuxre  ma^ed. 
A.  calf  inoculated  with  the  bacilluB  died  after  twelve  hours  with  aeveie 
changes  in  the  liver,  kidneys,  heart,  and  [deura,  with  violent  ooogea- 
tion  of  the  pharynx  and  mucous  membrane  of  the  tongne.  Anotiter 
calf  had  a  temperature  of  40°  C,  all  the  Bymptoma  d  seariaAins,  in- 
cluding rash  and  deequamation  on  the  sixth  day. 

Unfortunately,  soon  after  this  publication  Vf.  B.  Smith  showed 
that  this  same  bacillus  could  be  obtained  from  the  scales  in  derma- 
titis, and  that  in  all  probability  the  bacillus  soarlatime  was  the  ordi- 
nary bacillus  of  sepsis.  Buclaux  also  showed  that  the  antiseptio 
precautions  taken  by  Jamieson  and  Edington,  in  order  to  secure  soalee 
free  from  contamination  of  air  bacilli,  were  insufficient.  Finally,  a 
committee  was  appointed  by  the  Medico-Chirurgical  Society  of  Edin- 
burgh which  reported  as  follows  upon  the  views  of  Edington :  Out 
of  ten  cases  of  scarlatina  the  bacilli^  was  found  three  times;  of 
nine  cases  cultures  from  blood  were  followed  by  results  in  four,  and 
cultivations  from  the  scales  as  well  as  inoculations  in  aoimalfl  were 
negative. 

Before  this  time  (1885)  Klein  had  published  most  interesting  ob- 
servations, which  were  followed  up  by  long  discussions  ou  the  relsr- 
tion,  supposed  to  be  that  of  effect  to  cause,  of  scarlatina  to  a  certain 
disease  in  cows  obBer^-ed  by  him  at  Hendon.  His  attention  was  first 
direct«d  to  the  subject  by  an  epidemic  of  scarlatina  in  London,  in  a 
quarter  where  the  milk  supply  came  from  Hendon,  in  which  place 
the  cows  upon  one  farm  were  affected  by  a  peculiar  disease,  which 
Klein  considered  scarlatina.  This  disease  affected  fresh  cows  espe* 
cially,  and  was  transmitted  mediately  and  immediately  from  one  cow 
to  another.  Two  or  three  days  after  the  beginning  of  fever  the  eyes 
began  to  swell,  on  the  fourth  to  the  sixth  day  there  appeared  an  erup- 
tion around  them,  and  desquamation  took  place  about  tiie  third  or 
fourth  week,  accompanied  by  loss  of  hair.  With  the  eruption  there 
was  a  purulent  discharge  from  the  eyes  and  nose.  A.  dry  cough  and 
rapidity  of  breathing  were  present  during  tlie  first  fourteen  days  of 
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the  diseaae.  Fharjngitia  and  swelling  of  tbe  submaxillary  glamU 
aod  diarrhoea  occurred  in  severe  cases.  Five  to  six  daj^a  after  the 
beginning  of  the  diaease  one  or  more  teats  began  to  swell,  and  then 
thero  ai>i>e*red  two  to  four  vesick-s  of  tlie  size  of  a  i>ea  or  bean,  with- 
out the  previous  development  of  a  papule,  which  were  de-8tro\  ed  by 
milking  and  left  a  crust  wiiich  took  from  five  to  bl\  weeks  to  fall  off. 
On  tlie  hind  quarters  and  external  aspect  of  the  ptwterior  extremi- 
ties there  appeared  an  ©ruptipu  leading  to  the  forniatinn  of  ci-iists 
and  falling  out  of  hair,  but  leaving  no  scare.  luoeulatiou  with  the 
aecretion  from  the  ulcers  ijroduced  similar  ulcers  ujion  the  teats  of 
tbe  ooWH  inoculated.  In  doga  inoculation  was  very  successful ;  not 
BO  in  guinea-pigs.  Post-mortem  examination  revealed  pleuritis,  cir- 
cumscribed pneumonic  sjiota,  hejiatitis,  and  glomerulouephritii*.  In 
the  ulcers  diplococei,  sometimes  arranged  as  streptococci,  were  found. 
These  stained  with  fuchsiu,  gentian  violet,  and  methyl  blue;  they 
did  not  fluidify  gelatin  but  formed  whit©  colonies,  .^s  the  result  of 
his  experimentn  ami  investigations,  Klein  does  not  hesitate  to  con- 
sider this  lower  form  of  life  as  the  cause  of  scarlatina,  and  the  dis- 
ease of  tlie  cows  at  Heuduu  as  bovine  scarlatina. 

After  this  publication  there  followed  (luite  a  iiumlier  of  articles. 
Thus  it  was  shown  by  C.  B,  Brown  that  tbe  peculiar  disease  de- 
scribed by  Klein  was  not  confined  to  this  one  farm  at  Hendon,  but 
that  it  occurred  at  various  other  dairies  from  which  scarlet  fever  was 
not  Bjiread  by  the  milk.  Thin  stated  that  the  milkers  at  Heudon 
connider*d  tliemaelves  and  the  cows  as  suffering  from  cowjiox,  and 
Crooksbank,  who  observed  the  same  epidemic  among  cows  at  Wilt- 
shirOi  stated  tJiat  it  was  cowpox,  aud  that  of  three  himdred  couHiimers 
of  the  milk  from  these  cows  not  one  had  scarlatina ;  and  Tliin  an  well 
as  himself  cjime  to  tlie  conclusion  that  the  streptococcus  scarlatina  of 
Klein  was  nothing  more  nor  less  than  the  ordinary  stieptococcua  j>,\  o- 
genee;  so  that  every  point  claimed  by  Klein  Heemud  tn  he  disavowed 
by  other  observers.  Sifting  all  the  evidence,  Klein  linally  Hays  that 
however  one  may  thiok  al>out  the  nature  of  the  Htreptuciwcus,  lie  is 
BtJll  prepared  to  state  |)08itively  that  scarlatina  arises  from  the  same 
disease  in  the  cow. 

Lastly,  Mme.  M.  Raskin  presented  to  the  Congress  at  St.  Peters- 
borg  (1889)  the  results  of  her  investigations.  Among  a  great  many 
lower  forma  of  life  she  found  a  i>eculiar  micrococciiH  at  the  onset  of 
the  disease,  in  the  corpuscles  of  the  blootl.  After  death  it  was  found 
ID  the  viscera,  in  the  mouth,  and  nu  tlie  skin.  It  was  jiathogenic  in 
nbbits  and  guinea-pigs,  but  did  not  pnidnce  tme  scarlatina. 

From  all  that  has  been  said  it  will  be  seen  that  the  microbe  of 
Marlalina  has  not  vet  been  discoverpd.     It  would  be  futile  to  try  to 
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find  tlie  reasou  for  this  fact;  we  eiinply  wish  to  verify  it.  In  look- 
ing through  tlie  literature  just  reviewed,  one  is  struck  with  the  ob- 
servation that  many  investigators  have  found  a  large  number  of  lower 
forms  of  life,  but  these  in  the  majority  of  instances  were  micrococci. 
Again,  if  we  look  at  the  reports  of  the  bacteriology  of  the  disease, 
together  with  the  pathogenic  manifestation  of  these  lower  forms 
of  life,  it  will  be  seen  that  the  streptococcus  is  the  one  schizomyoete 
which  is  principally  found.  Before  the  days  of  Koch's  methods, 
micrococci  and  streptococci  were  practically  identical  (Billroth,  1874, 
who  introduced  the  terra,  believes  that  some  micrococci  arise  from 
streptococci),  so  that,  undoubtedly,  many  other  observers  did  see 
the  streptococcus.  The  question  that  arises  is:  Are  we  dealing 
with  a  peculiar  kind  of  streptococcus,  one  which  could  cause  scar- 
latina? Balx'H,  although  finding  some  differences  between  it  and 
that  of  Rosenbusch,  does  not  hesitate  todeclare  their  identity.  Fies- 
singer  d'Ordronuiiiix  (1893)  and  Berger  (1896)  believe  that  the  strepto- 
coccus is  the  cause  of  scarlatina,  while  D'Espine  and  Marignac  (1895) 
claim  to  have  found  a  streptococcus  in  the  blood  and  upon  the  tonsils 
which  differs  materially-  from  that  of  Rosenbusch.  None  of  these 
investigations  have  been  verified,  but  tliey  simply  go  to  show  the 
im|)ortauce  of  the  streptococcus  in  scarlatina.  If  to  this  there  be 
added  the  further  kuowledj;e  that  has  c()me  to  us  concerning  the 
mauifestatious  of  pus-producers,  it  will  not  lie  strange  if  finally  a 
specific  streptococcus  may  l>e  found. 

Having  verified  the  fact  that  the  bacteriologists  have  not  as  yet 
been  able  to  find  flie  coutajiimii  vivuni  of  scarlatina,  it  becomes  our 
diit^-  to  iuvestitfate  the  proiierties  of  this  virus  from  the  point  of  view 
of  the  clinician.  It  will  he  a.stouiahing  to  find  what  difference  of 
opinion  exist  even  in  logard  to  the  subjects  that  can  lie  considered  as 
eleraeutary.  But  this  is  not  strange  if  we  take  into  consideration  the 
fact  that  cliuicul  obHervatious  caiiuot  be  reduced  to  the  simplicity  of 
test-tube  observatious.  When  the  time  arrives  in  which  the  bacterio- 
logist and  the  cheiuist  give  us  even  greater  assisbince  than  they  do  to- 
day, these  ccmtradictious,  usually  the  result  of  some  slight  error  in 
one  of  the  terms  of  the  efjuatiou,  will  disa])pear.  For  the  present, 
therefcu'e,  we  must  Vie  permitted  to  draw  our  conclusions  from  the 
taccumulated  ex)>erieut-e  of  several  generations  of  |ihysicians,  alwava 
boing  mindful  that  until  the  cnntagium  of  scarlet  fever  is  actually 
isolated,  these  conclusions  must  be  tentative. 
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Mode  of  Obiqik 

Thfl  fiodiDg  of  one  jtatieDt  with  scArlatina  Always  permitB  the  con- 
olnaion  that  he  has  become  infected  with  the  disease  by  another 
]iatieut.  Strong  objections  have  been  offere<i  (n  tliia  pro|insition. 
We  hare,  here  an  elsewhere,  the  theory  of  the  H|joiitaueou8  origin  of 
disease,  i.e.,  the  spontaneous  origin  of  the  caime  BUywherF<  in  nature. 
This  dixrtrine  nmst  persist  or  go  under  with  the  whole  aiil>jpct  of 
8p<)utaneous  generation.  If  any  can  be  found  wh()  belipve  in  iienrrnth 
aquivoca  elsewhere,  there  is  no  reason  why  they  should  not  IwUevs 
iu  the  spontaneous  generation  of  infections  diseasoH. 

A  second  method  of  propiigation  is  sup])osed  to  be  Hcarlatina  iu 
man  which  may  have  had  it«  inception  in  scarlatina  of  nou-huniau 
origin.  To  this  class  belong  all  tliose  cases  Jn  whii-li  it  Iiuh  neemed 
impossible  to  trace  a  connection  between  them  and  |iifvinii.s  ones. 
Ab  was  referred  to  IteJore,  Tacharaer.  Roth,  iiinl  Klriii  iliiiin  to  haip"e 
found  an  origin  outside  of  man,  and  it  will  lje  seen  tlmt  there  is 
here  n  ready  explanation  of  cjiaee  in  which  the  iiri^;jii  wiim  fnnncrly 
considered  as  being  spontaneous.  Unfortunately ,  tlii>  cviileni'pH  of 
the  animal  origin  of  scMrlatiua  are  far  from  conclnsivc.  jiml  it  i«  more 
tlwui  probable  tliat  C.  B.  Brown's  statement  iw  to  tin- iufi-itiiiunueHB 
of  milk  is  true,  that  the  infection  of  milk  innnt  1ihvi>  Im-iu  ihii<  to  the 
ctinf*i  of  scarlatina  living  in  the  immeiliate  iieigiiboriioiKl  of  tlie  fiirms 
from  wliich  this  milk  crtme.  Also  it  i«  tme  for  aiiinmlH  un  producers 
of  flc^rlatiua.  The  animals  are  only  the  media  wliich  carry  coutfigion 
from  one  human  being  to  another.  Wlien  Mufticii'nt  cHre  is  cxcrciflcd 
in  oxaniiuing  all  tlie  surroimdings  and  liaudlerK  of  tli<-  nulk  supjily, 
there  will  always  l>e  found  a  case  of  scarlatina  wliich  has  enutami- 
iialed  the  milk.  Tliat  outbreaks  of  scarlatina  are  due  to  contamina- 
tion of  the  milk  cunnot  l>e  doubted.  An  epidemic  at  Phiinfifkl,  N.  J., 
WAH  foand  to  be  due  to  this  cause,  but  the  infection  came  from  one  of 
the  employees,  who,  haWng  a  mild  case  of  scarlatina,  continued  to 
SMiiflt  in  handling  the  milk. 

Finally,  it  is  necessary  to  take  iuto  consideration  the  miusmatio 
origin  of  scarlatina  as  an  excej>tion  to  the  tnith  of  the  proposi- 
tion of  the  human  origin  of  the  tliHeane.  Thin  wax  supposed  to  be 
due  to  the  coimfilii/io  ficm  el  trini'  H  roiu'lifiil'ii  nuiiiin,  and  explained 
both  the  origin  de  uuvo  of  scarlatina  out-sidn  of  muu  uud  also  the 
internal  human  arrangement  of  loorbitic  cauwes  wliich  resulted  iu  the 
prodnction  of  scarlatina  spontaueoiisly.  Wcndt  (lHli)|,  in  Hn-  tlovid 
style  of  tliis  period,  states  tliat  "  the  mont  cnmnimi  i-ansp  of  the  so- 
called  new  diseases  (diseases  arising  without  linviug  hit^torical  rec- 
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ords)  is  found  Id  the  conatituiio  aeris  et  tentB,  in  that  myBterioils 
maoageiDeDt  of  nature  by  meana  of  which  are  prodaoed  those  changes 
in  the  air  and  the  earth  which  smronnd  ns  as  with  a  vise  of  inm  and 
which  occnpy  the  foremost  place  in  producing  and  predisposing 
causes  for  all  our  diseases.  That  scarUtina  is  propagated  by  contsr 
gion  no  one  can  doubt,  but  it  is  just  as  true  that  not  every  case  has 
arisen  from  contagion,  and  that  under  favor  of  the  cotulUutio  annua 
it  may  develop  from  the  living  conditions  of  the  individual.  Whence 
came  this  disease  when  it  appeared  for  the  firat  time?  Verily  not 
from  contagion !  Tliere  is  hardly  one  of  the  infectioua  diseases  which 
under  given  circumstances  cannot  develop  without  contagion."  Prop- 
ositioDs  like  these  are  hard  to  disprove,  but,  fortunately,  it  is  harder 
to  prove  them.  If  -we  state  that  these  doobines  were  propagated  all 
over  the  scientific  world  as  lat«  as  twenty  years  ago  (Richardson, 
Barthez  and  Rilliet,  Gueisant,  and  many  German  authors)  it  will  be 
seen  to  what  desperate  straits  etiological  investigators  were  pushed. 
It  was  only,  however,  after  the  days  of  bacteriological  investigatioD 
set  in,  beginning  with  Klebs  and  v.  Becklinghansen  and  developed 
completely  by  B.  Koch,  that  the  majority  of  observers  was  contented 
to  give  up  the  siKtutaneous  origin  of  scarlatina  altogether,  and  was 
wilting  to  believe  that  one  case  of  scarlatina  always  presupposed  the 
previous  existence  of  another  case.  This  being  the  case,  it  follows 
that  scarlatina  can  be  contagious  only  in  two  ways :  first,  immedi- 
ately ;   secondly,  mediately. 

Immediate  contagion  is  meant  to  express  that  form  of  contagion 
when  the  healthy  jwrson  contracts  the  disease  by  direct  contact  with 
the  scarlatinal  patient.  There  has  arisen  in  Germany  a  school  of 
hygieuists  beaded  by  v.  Kersohensteiuer  of  Munich,  which  claims 
that  "  variola,  scarlatina,  and  measles  cannot  be  transmitted  by  means 
of  a  third  person  who  ia  healthy,"  the  first  thesis  of  whose  belief  is 
'  that  the  most  common  form  of  transmissiou  in  these  diseases  is  the 
direct,  coming  from  the  patient."  No  one  doubts  that  thrae  methods 
of  transmission  do  exist,  but  there  is  abundance  of  absolute  proof  as 
to  the  error  of  the  first  proposition,  as  will  be  shown  farther  on,  and 
there  is  sufficient  reason  to  argue  concerning  the  accuracy  of  the  sec- 
ond proposition.  In  the  present  state  of  our  knowledge  it  is  given 
to  no  one  to  mate  such  a  statement  with  such  dogmatic  positiveness, 
although  the  chances  are  largely  in  favor  of  its  being  tnie.  When 
we  see  the  reports  of  large  epidemics  being  started  by  the  ingestion 
of  infected  milk  or  by  the  handling  of  infected  belongings,  it  cer- 
tainly re(!uires  some  temerity  to  say  in  what  number  of  cases  the 
origin  of  scarlatina  was  mediate  or  immediate.  That  direct  con- 
lion  occurs  in  a  large  number  of  cases  (how  large  no  one  knows), 
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cannot  be  doubted.  Much  doubt  exists,  however,  as  to  wheii 
aod  how  thi»  cnutagiou  takes  place.  The  tii-at  iiiiestiou  presenting 
itself  is  where  the  jjoison  is  localized  iu  the  patient.  It  staude  to 
reuAon  tliat  th<»  first  jilaoea  it  would  \te  Bought  for  would  be  those  iu 
which  would  be  found  anatomical  tuauifeatatione,  and  such,  as  a 
matter  of  fact,  has  been  the  case.  At  first  it  was  principally  the  skin 
that  was  held  accountable  for  the  spread  of  Acarlatiaa,  Latterly  the 
skin  is  l^eiug  disregarded!  as  a  sourie  of  infection,  and  much  is  made 
of  the  throat.  Dowsou  (189S)  tried  to  establish  the  fact  that  the  first 
and  essential  lesiou  of  scarlatina  was  to  be  found  iu  the  throat,  just  as 
a  chancre  is  the  primary  and  essential  lesiou  of  syphilis.  This  has 
been  taken  up  especially  by  the  French  anthoi's,  and  immediate  con- 
tagion has  been  explained  through  contact  with  the  secretions  from  the 
throats  of  infected  patients.  While  as  yet  they  are  unwilling  to  admit 
the  nou-infectiousness  of  the  desquamating  skin,  they  arc  disposed 
to  think  tliis  is  caused  by  contact  of  the  secretions  of  the  throat  with 
the  skin.  The  observations  of  Ijemoine,  to  be  quoted  hereafter,  are 
peBponsible  for  this  status  of  opiniim.  As  to  the  time  of  coutagiou, 
the  views  again  can  be  beat  shown  by  iiuotatious  frora  v.  Kersclien- 
st«iner  and  other  authors.  The  former  says  "  the  moat  favorable 
conditions  for  contagion  exist  duriug  the  sta^^e  of  eruption  and 
acme  of  theexanthem,  the  most  unfavorable  during  (lesi|uaumtion.  " 
Girard  claims  that  contagion  occurs  only  duriug  the  first  few  days. 
Lemoine,  Sevestre,  Vog],  Mabboux,  and  a  grrat  nuudier  of  Euglinh 
authors  (Barclay,  Longhurst,  Cammernom,  Bandsom,  William  Sijuire, 
Parkes,  Wliitte)  claim  that  the  cnutaginu  exists  duriug  the  stage  of 
eruption,  even  duriug  the  period  of  invasion.  Coniparisona  have 
been  drawn  between  the  contagiousness  of  measles  and  that  of  scaila- 
tina  daring  the  preemptive  period.  This  roust  of  necessity  Vie  falla- 
cious, as  it  must  be  remembered  that  theenautlieui  of  measles  appears 
from  one  to  four  days  before  the  exantliem,  while  in  scarlatina  it 
rarely  develops  longer  than  twenty-four  hours  liefore  the  eruption 
appears.  The  euanthem  really  must  l*e  looked  upon  na  an  eruption, 
as  it  shows  the  primary  local  effect  lias  beeu  followed  by  the  general 
constitutional  manifestations.  It  is  not,  therefore,  astonishiug  that 
meaales  is  contagious  from  one  to  four  days  Ix'fore  the  eriipti'in  ap- 
pears, but  it  would  be  quite  extraordinary  if  this  were  the  case  in 
scarlatina.  If  tlie  contagion  does  exist  during  the  preemptive 
period,  it  must  be  very  slightly  developed.  In  a  large  experience 
with  scarlet  fever,  the  author  has  never  seen  a  second  case  arise  from 
expoaare  to  the  patient  during  the  preemptive  stage.  Inileed,  it  is 
his  experience  that  the  disease  is  not  very  contagious  ereu  duriug 
the  first  day  of  the  eruption. 
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That  contagiousness  does  continue  during  the  period  of  desqua- 
mation can  be  sliown  by  any  number  of  observations.  The  case  of 
Saune,  which  is  so  often  referred  to  in  French  literature,  is  as  fol- 
loTps ;  A  man  had  a  severe  attack  of  scarlatina  at  Sedan,  beginning  on 
the  eighth  of  January,  1865 ;  he  was  isolated  for  six  weeks,  but  trans- 
mitted the  disease  to  a  relative,  who  was  in  the  habit  of  visiting  him. 
When  he  was  allowed  to  go  out  he  went  to  the  country,  where  he 
remained  one  mouth  and  then  went  to  Paris,  arriving  on  the  22d  of 
March.  On  the  same  day  he  visited  some  friends,  in  whose  house 
there  was  a  boy,  whom  he  caressed  and  held  on  his  knee.  Eight 
days  afterwards  the  boy  was  taken  with  scarlatina,  i.e.,  seventy-three 
days  after  the  apjvearauce  of  the  first  scarlatina. 

Naturally  other  explanations  besides  those  of  transmission  by 
the  scales  have  been  offered  for  this  case,  but  so  excellent  an  observer 
as  Saune  can  be  tiust^d  as  having  eliminated  all  sources  of  error  be- 
fore he  was  willing  to  report  this  as  a  test  case  and  before  he  came  to 
the  conclusion  that  the  period  of  desquamation  is  the  most  dangerous 
for  the  transmission  of  the  disease.  The  cases  of  Spear  and  H.  C. 
Wood  and  of  Carameroom  seem  to  bear  evidence  in  the  same  direc- 
tion. Johanuesson,  in  an  epidemic  at  Lomeethal,  was  able  to  study 
the  conditions  of  transmission  very  carefully.  In  twentj'-five  fam- 
ilies the  patient  who  caused  the  disease  in  six  instances  was  in  tlie 
first  week,  from  the  second  to  the  sixth  week  in  seventeen  instances, 
and  twice  later  (indirectly  by  means  of  bedding),  so  that  in  the 
great  majority  of  instances  infection  took  place  during  the  period  of 
desi|iiamation.  Ashby  keeps  his  patients  in  the  hospital  for  forty- 
two  dajB.  He  does  not  discharge  them  until  desquamation  has 
ceased,  and  yet  he  claims  that  two  to  four  per  cent,  of  his  patients 
are  infective,  as  is  shown  hy  return  cases.  It  would  be  idle  to  mul- 
tiply references,  as  most  living  authorities  are  agreed  ui>ou  the  possi- 
bility of  infection  during  the  period  of  desquamation.  Lemoine,  and 
curiously  enough  Vogl  and  v.  Kerscheusteiner,  made  their  ol»er\'a- 
tions  upon  soldiers,  and  while  the  former  does  not  absoluteh'  deny 
the  infectiousness  of  the  scales,  he  claims  that  the  primary  infec- 
tion of  scarlatina  is  found  in  the  throat  and  only  on  such  things  as 
come  iu  contact  with  its  secretions.  He  cites,  in  favor  of  this  view, 
several  instances  in  wliicli  soldiers  came  to  the  lazareth  or  went  to 
their  families  without  transmitting  the  disease,  and  also  the  case  of 
his  own  child,  which  was  infected  by  himself  as  a  result  of  not  hav- 
ing taken  precautions  in  cleaning  liin  face  nftf  r  a  patient  had  coughed 
saliva  upon  it.  Yogi's  observations  seem  to  show  that  scarlatina  is 
not  infectious  during  the  period  of  eruption  and  desquamation;  but, 
AS  his    observations  were  made  only  upon  soldiers  and  their  male 
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DQr»C6,  oDe  cAQiiot  refrain  from  thinking  th&t  tlie  reanlts  might  have 
differetl  if  he  had  had  to  deal  with  children,  that  is,  Bobjecte  not 
protected  hj-  previous  attacks.  So  much  the  more  is  this  the  case  in 
that  be  is  willioR  (o  admit  that  in  some  iustancefl  the  mode  of  trans- 
mission could  not  be  dete<>ted.  In  order  to  I>g  jierfectly  safe,  it  is 
necessary  to  admit  then  that  the  contagion  exists  in  scarlatina  from 
the  inception  of  the  disease  until  desquamation  has  l>een  completed, 
that  is  for  aboat  six  weeks.  The  existence  of  case»  of  scarlatina  sine 
emptiono  certainly  emphasizes  the  fact  that  the  jioison  mtiy  in  a  ceilain 
number  of  cases  limit  its  activity  to  the  throat ;  but  this  liy  no  means 
precludes  the  view  thiit  it  may  also  be  found  u]iou  the  skin,  especially 
as  its  manifestations  are  found  there  in  the  majority  uf  iustaucea. 

In  order  that  scarlatina  cau  !«  trausmitted  immeiUately,  the  con- 
tact must  be  quite  close,  Bachastoaching,  kissing,  inhaling  the  breath, 
direct  contact  of  the  mucous  membrane  of  the  throat  with  the  virus. 
The  anthor  has  seen  numerous  instances  in  which  children  have  l>een 
brongbt  in  close  proximity  with  scarlatinal  patients  without  touching 
thero  and  liave  in  all  instances  escaped  infection.  One  instance  espe- 
finlly  desenes  mention.  In  one  of  two  luljacent  city  houses  scarlatina 
broke  out.  The  children  affect^^d  with  scarlatina  were  iu  tlje  Jiabit  of 
playing  with  the  children  iu  the  other  bouse.  As  the  crises  were 
mild  oues,  the  children  could  not  be  kept  iu  bed  and  came  to  the 
windows  iu  the  rear  of  the  house.  These  windows  were  not  more 
than  nine  feet  from  the  windows  of  the  house  in  which  the  non- 
infefted  children  lived.  The  distance  was  too  great  for  the  children 
tn  touch  each  other,  and  while  nothing  passed  from  house  to  house, 
the  sick  and  well  children  were  constantly  conversing  with  each 
otlier,  and  still  not  one  of  the  non-infected  chiliben  Ix^came  iuff*cf*d. 
This  seems  to  prove  that  the  scarlatinal  poison  cannot  \>e  carried  by 
currents  of  air.  Lemoine,  Cadet  de  Cassicourt,  and  Sylvester  seem 
to  have  had  similar  experiences. 

The  mediata  transmission  f)f  scarlet  fever  tfikes  place  hy  means 
of  either  auininte  or  inanimate  things.  If  we  can  show  that  mediate 
tranamission  takes  place  at  all,  it  goes  without  saying  that  tliis  prop- 
ositinn  Is  correcti  for  it  is  almohitclj-  indiflfereut  whetlier  the  medium 
be  animate  or  inanimate.  If  it  lie  animate,  it  may  still  be  the  veliicle 
for  transmissiou,  unless  we  accept  with  v.  Kerschensteiner  that  in 
case  of  its  being  a  human  being,  it  is  necessary  that  it  have  scarlet 
fevpr.  But  this  latter  proposition  cannot  l>o  taken  seriously,  as  any 
one  with  a  large  experience  can  prove.  The  cose  quoteil  !il>ove  from 
Lemoine  is  in  direct  evidence.  The  author  has  had  nccjwion  to  ntudy 
the  matter  carefully  and  has  never  found  it  a  postulate  thai  tlie 
bomiin  carrier  of  infection  roust  !«■  ill  iu  order  to  carry  the  vims. 
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He  has  for  many  years  been  connected  with  a  hospital  in  which  the 
means  for  isolation  were  not  up  to  the  modem  standards.  In  this 
hospital  there  has  been  bnilt  an  annex  in  which  conti^ous  cases  can 
be  treated,  but  at  the  same  time  it  has  been  necessary  to  treat  the 
overflow  in  some  of  the  large  wards.  Mcst  of  the  contagious  dis- 
eases, notably  the  exanthemata  and  diphtheria,  are  confined  to  chil- 
dren. Therefore  the  interne  of  the  children's  service  treated  both 
the  healthy  children  and  those  aflfected  with  contagious  diseases. 
The  nurses,  however,  were  kept  absolutely  separate.  The  annex 
and  the  wards  are  in  the  second  story,  the  children's  ward  npon  the 
ground  floor  and  some  distance  removed  (from  six  hundred  to  one 
thnuHaud  feet) .  It  must  be  added  that  the  infected  children  are  never 
adjnitteil  to  the  children's  ward,  but  immediately  sent  to  the  places 
where  tliey  are  to  be  treated.  For  scarlatina  this  can  be  carried  oat,  as 
children  are  rarely  brought  to  the  hospital  in  the  period  of  invasion. 
It  lias  uot  infrequently  happened  that  scarlet  fever  has  been  brotight 
to  children  in  the  children's  ward  b}'  the  interne,  as  it  could  not  be 
brouglit  by  tlie  nurses,  and  was  brought  to  children  who  had  been  in 
the  wanl  for  a  sufficient  length  of  time,  so  that  infection  before  en- 
trance was  out  of  the  (|U&stion.  In  no  instance  has  the  interne  com- 
plained to  the  chef  of  being  ill,  and  in  one  instance  two  separate  in- 
fectious took  place  at  such  difference  of  time  that  it  was  impossible 
for  the  wame  iiitirnc,  if  he  had  been  ill,  to  remain  infectious. 

Transmission  by  physicians  is  recorded  frequently  enough  and 
not  infreiiueiitly  to  tlieir  own  children.  Osier,  Loeb,  Lemoine,  v. 
Ranke,  WnlfHteiuer,  Hirscli,  Wertheimer,  Rezek,  have  all  reported 
clases  in  which  thp  physician  has  been  the  unfortunate  medium  of 
transmission.  In  Loeb's  case  his  own  child  wjuh  infected  by  another 
physician,  who  had  Ijeen  to  see  a  case  of  scarlatina  in  another  city. 
The  child  Jmd  sat  upon  the  d(K'tor's  lap  and  idayed  with  him  for 
some  time.  In  Worms,  whore  Loeb  lived,  there  was  no  scarlatina  at 
the  time.  This  seems  a  case  from  which  conclusions  can  be  drawn 
without  d linger  of  error. 

That  inanimate  objects  can  I)e  media  is  admitted  on  all  hands. 
Foml,  bedding,  letters,  clothing,  indeed  anything  that  has  been  in 
contact  with  the  -scjirhitinous  patient  may  carry  the  contagion.  The 
virus  renmiu.4  active  for  a  great  length  of  time.  W.  Boeek  reports  a 
case  in  which  two  children  of  a  ijliysiciau  acquired  scarlatina  by 
playing  with  locks  of  hair  that  ha<:l  been  cut  from  the  heads  of  two 
chiKlreu  dead  with  Hcarlatina,  that  liad  bopn  enclosed  within  a  drawer 
tor  twent\-  yeai-s.  Jcilinnnesseu  mentions  several  instances  in  which  the 
poison  must  have  retained  it'*  virulence  from  two  to  four  years.  While 
I   no  other  cases  are  rec<  )rded  in  which  the  virus  has  retained  its  activity 
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for  80  loDg  a  time,  irmay  itre  on  reconl  iu  which  it  wss  still  active  for 
iDAiiy  tnoDtbs,  aod  v.  Hildebraudt'a  coat  transmitted  the  disease,  al- 
thoagli  it  hatl  uot.  beeu  ia  coutact  with  scarlatina,  for  eighteen  monthx. 

Inoculations. — There  is  a  long  series  of  ex|ienmeutH  with  inocii- 
l&tioD8  of  Hcarlatiuu,  but  in  the  light  of  modern  science  they  are 
inooDcluaive.  Some  of  them  were  successful,  others  were  uot  so. 
Somo  wpto  made  with  blood,  others  with  scales  of  the  desiiuamating 
skin,  but  in  none  was  the  poison  isolated, 

Tniiymihirf.  of  Ihr  Air. — Experieoce  has  shown  that  the  poison  of 
scarlatina  is  sffectetl  by  temperatore.  There  is  a  consensus  of  opin- 
ion in  the  statement  that  low  temperature  has  m)  effect,  but  when  the 
temperature  rises  to  the  boiling  point  of  water,  contJigionsiiess  ceases. 
Tbi»  is  a  rery  important  fact  as  applied  to  prophylaxis  and  disinfec- 
tion. As  a  matter  of  tact,  there  is  no  more  positive  method  tor  de- 
stroying the  poison  than  to  subject  it  to  the  action  of  boiling  water. 
The  action  of  chemicals  ui>on  the  poison  cannot  be  accepted  with 
safety.  A  grput  number  of  cheinirals  has  lieen  i-ecom mended  by 
mauafacturera,  and  doubtless  some  do  de»tniy  the  poison  of  scarla- 
tina, but  until  this  fact  can  be  proven  by  scientific  observations,  it 
would  be  futile  to  discuss  the  merits  or  demerit-^  of  }m.v  of  them. 

Prf disposition. — It  can  be  said  that  tlie  predisposition  of  the 
human  race  for  scarlatina  is  not  so  dp-eat  as  it  is  for  some  other  t^lis- 
eases  of  the  same  class.  Thus,  in  Paris  Gonbert  shows  the  mortal- 
ity from  various  diseases,  of  children  under  fifteen  years  of  age,  to 
be  the  following  perthousand:  variola,  0.793;  measles,  0.740;  whoop- 
ing-oough,  0.379;  scarlatina,  0.242.  Thi«  may  represent  an  exag- 
geration of  the  relative  freijuencv  of  these  ^■a^il'ns  diseiwes,  as  it  is 
known  that  scarlet  fever  is  uot  so  common  in  Paris  as  in  the  other 
large  capitals  of  Europe;  Berlin  and  London,  for  instance,  But  in- 
dividual »8  well  as  general  eii>erience  would  go  to  show  that  variola  and 
measlee  have  greater  atHnity  for  the  human  race  than  has  scarlatina. 
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One  attack  protects  against  any  future  attacks.  Myceliiis,  quoted 
by  Sternberg,  gives  the  following  as  the  relative  freiiueuc,v  with 
which  second  and  third  attacks  occur  in  various  diseases: 


HacoDd  Kttacki, 

TliinI  attitclu. 

Fourtli  ftitttcks- 

Total. 

SOS 
29 
S6 

303 
29 

9 
4 
1 
5 
3 

0 
0 
0 

1 

2 

S14 

S3 
3T 

a08 
34 
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It  will  be  seen  from  this  that  aecond  attacks  of  BCBiIet  fever  are 
not  BO  common  as  those  of  measles,  smaUpoz,  t7phoid  fever,  or 
cholera,  as  far  as  the  namber  of  cases  reported  is  coccemed.  Nata- 
rally  this  represents  only  comparative  results,  and  it  wonld  be  diffi- 
cult to  represent  in  figures  the  ratio  of  second  attacks  that  exists  in 
these  various  diseases.  The  statement  can  be  made  that  second  a^ 
tacks  of  scarlatina  are  rare ;  indeed,  according  to  the  author's  expe- 
rience, rarer  than  second  attacks  of  measles.  As  the  resolt  of  tiiis 
statement,  third  attacks  must  be  rarer  still,  very  much  rarer  than 
represented  in  the  above  table;  yet,  in  looking  through  the  litera- 
ture of  tLe  last  few  years,  it  is  not  difficult  to  collect  a  greater  namber 
of  cases  of  third  attacks  than  has  been  done  by  Mycelios.  Indeed, 
any  otte  with  large  experience  in  scarlet  fever  lasting  over  a  sufficient 
length  of  time  will  have  seen  at  least  one  case  of  third  attack  of 
scarlatina. 

Morbidity  depends,  as  always  in  infections  diseases,  npon  a 
great  many  factors.  The  first  that  seems  to  be  of  importance 
is  immunity,  and  the  first  question  that  presents  itself  is  whether 
any  individual  is  permanently  immune  to  scarlet  fever.  The  only 
place  where  this  (juestion  could  be  answered  by  statistics  voold 
be  iu  the  account  of  the  epidemic  that  occurred  in  the  Faroe 
Islands.  Here  it  was  shown  that  after  fifty-seven  years  of  free- 
dom from  epidemics  38.3  per  cent,  was  affected.  This  woold 
seem  to  show  that  at  least  a  certain  namber  of  persons  was  im- 
mune. The  figures,  however,  illustrate  more  forcibly  the  ten- 
dency to  COD  tract  scarlet  fever  than  they  do  the  existence  of 
permanent  immunity. 

In  the  history  of  families  we  find  that  a  certain  number  remains 
apparently  perfectly  immune,  that  although  they  may  be  exposed  to 
scarlatina  time  ami  iigaiu,  these  immune  members  of  the  family  do 
uot  became  affected  with  the  disejwe  while  the  other  members  of  the 
family  are  affected.  Whether  tliis  is  due  to  prenatal  protection  or 
otherwise,  it  in  ilitiicult  to  answer.  Certainly  the  protective  effect  of 
an  attack  of  uugiua  Bcarlatiuosa  has  been  overlooked  in  a  great  many 
of  these  ai)i)areutl3'  iinmnue  jieople.  It  is  very  highly  probable  that 
with  the  first  epidemic  of  scarlet  fever  iu  the  family,  all  or  nearly 
all  the  members  were  attacked  by  diffpreut  grades  of  intensity 
of  fever,  the  mildest  l>einj^  represented  only  by  an  attack  of  sore 
throat,  not  being  called  scarlet  fe\er  at  all,  and  those  having  had 
the  mild  attack  of  scarlet  fever  as  angiua  scarlatinosa  ever  after  seem 
to  be  immune,  while  iu  reality  they  have  had  an  attack  of  scarlet 
fever. 

On  the  other  hand,  there  is  that  couditiou  that  might  be  called 


ETIOLOOV.  19 

fake  permanent  immauity.  Every  one  Uaa  seen  in  his  experieaoe 
j)eople  who  have  been  eiposetl  a  gn^at  uiimber  oi  tames  1o  the  actioii 
of  Kcarlet  fever  uud  bare  failed  to  becume  infected,  and  jet  Hoully, 
after  having  come  in  contact  with  the  disease  iiuder  tUffereut  coiidi- 
tiouH,  poaeihly  of  lews  resistance  or  of  greatiT  intensity  of  tlie  iioiwm, 
they  coutnict  scarlet  fever  in  the  ordinary  way.  This  is  notably  the 
caxe  n-ith  nurses  who  have  gone  througli  epidemics  of  scarlet  fever 
and  have  remained  iintonched,  uud  iiually,  for  these  reauouH  or  others 
noexphiined,  nursing  i>ossiblj-  very  mild  cases  r)f  scarlet  fever,  be- 
come infected.  Another  method  of  overcoming  this  false  permanent 
immnnity  is  that  of  introducing  {wison  by  unusual  ways  into  the 
system.  Paer]ieral  scarlatina  and  surgical  scarlatina,  both  of  which 
are  nothing  more  nor  less  than  an  ordinary  scarlatina  occurring 
either  in  puerperal  women  or  iu  surgical  patients,  are  exanij-U's. 
Voii  Leubd  relates  his  own  case  as  an  example  of  the  overcoming  of 
temporary  immunity.  He  states  that  be  had  cousidereil  himself 
absolutely  immune  to  the  action  of  scarlet  fever,  that  he  hatl  at- 
tended any  number  of  cases,  that  he  had  seeu  them  iu  all  conditions, 
under  all  circumstauces,  at  all  times,  aud  yet  when  he  wounded 
himself  iu  making  a  post-mortem  upon  a  {latient  who  ba^l  died  from 
scarlet  fever,  he  became  infected  with  the  imison  and  hiid  i|uite  a 
violent  attack  of  tbe  disease.  From  all  this  we  may  judge  that  scar- 
let fever  does  not  form  an  excejition  to  tbe  general  rulu  of  tbe  acute 
infections,  i.e.,  that  when  the  poison  is  introduced  into  the  system 
ooder  proper  circumstances  in  suJiicieut  dose,  and  that  poison  is  of 
sufficient  activity,  the  result  will  always  be  au  attack  of  scarlet  fever. 
Tlie  protection  that  is  offered  comes  t<.>  tlie  liiiTnaii  nice  princi]>ally 
as  the  result  of  having  had  a  previims  attack  of  scarlet  fever.  What 
tbe  prenatal  protection  is  no  one  can  tell  positively.  At  any  rate, 
judging  from  the  results  of  tbe  statistical  investigations  in  tbe  Faroe 
Islands,  it  seems  that  the  humau  race  is  more  or  less  protected  eveu 
in  the  third  generation. 

Aijt. — Tem|)orary  immnnity  is  affected,  first,  by  age.  The  dis- 
ease may  occur  at  any  age;  it  may  be  congenital,  or  it  may  occur 
after  seventy.  It  is  rare  at  liotli  ends  of  the  scale.  But  there  ia 
no  doubt  that  tlie  disease  does  occur  after  seventy,  as  can  Imi 
showu  in  A  great  many  statistics:  Berlin,  Norway,  Cinciuuati. 
Michigan,  and  others.  Trijie  for  England  has  giveu  the  following 
results: 

From  1868-72,  2.516,4f>8  died  of  acute  exanthemata:  4.47  scarlet 
fever,  1.!^  variola,  1.85  measles,  of  the  following  ages  in  1,000: 

kgc,  ytvn. 0-1    i-a   2-3   3-i    -i-.^    (H5    i.vas   2r^-i^,   +,-.-68 

Kimben SO 


I-a 

2-3 

3-1     -1-.^ 

(H5 

i.va5 

2r>~ir, 

H7 

105 

140    r>o 

SIS 

32 

14 
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Morcliisoa  ( Jtirgensen)  pro  mille : 

Age.ye4re O-I    1-2    8-8    8-t    4-5    f-lO    10-11 

Kumbere 67     Ul    160    15t    119     KM  OS 

Id  Berlin  from  1875-91  there  were  8,622  deaths  from  Boarlet  fever: 

Age.  yeara 0-1      1-3       S-5      5-10    10^90    30-80    80-40    40-60    60-T9 

Numbera 406    1,056    8,789    8.747     648        80         88         11  f 

Id  1.000  deaths  ....    47       192       488       810       68        O.Q 

JohaimesBen  for  the  whole  of  Norway,  total  nomber  9,865: 

Age,  years. . .    0-1      1^    S-10   10-16  16-30  20-80  80-40  40-60  60-60  60-70  70-M 
Pro  mille...     108      633     230       48        11         7  S  7  4  8  8 

Total I.OIB  5,859  3,366    478      117      77       37 

The  conclusions  that  we  arrive  at  as  to  age  are,  that  the  greatest 
number  of  cases  occurs  between  two  and  five  years,  next  between  five 
and  ten  years;  next  between  one  and  two  years.  This  seems  to  be  the 
role  all  over  the  world.  In  all  the  statistics  that  are  at  hand,  whether 
they  come  from  England,  from  this  country,  from  Norway,  or  from 
Germany,  the  results  seem  to  be  in  a  broad  general  way  abont  the 
same.  This  has  been  confirmed  by  the  authors  quoted  above  and 
verified  for  England  by  Bichardson,  Whitelegge,  and  Linn,  and  in  a 
general  way  by  Sanue  for  France.  If  we  look  for  the  oanse  for  the 
morbidity  at  these  ^es,  it  will  be  seen  that  as  in  all  infections  di&> 
eases,  when  children  come  in  contact  more  with  each  other,  morbidity 
increases.  Possibly  scarlet  fever  makes  an  exception  to  the  role  in 
that  tlie  first  school  years,  five  to  ten,  do  not  seem  to  be  the  years  in 
which  the  greatest  number  of  cases  occurs.  This  may  possibly  be 
due  to  the  i>eculiar  manifestations  that  we  find  as  to  the  contagions- 
ness  of  the  virus. 

Sex. — Of  the  variooa  statistics  collected  we  find  the  following: 

Murehiaon. 

Below  6  years SI  males.        40  f«m»le«. 

6  to  15  years About  equal. 

IB  to  55  years 46  males.        64  femaloi. 

Johan7>t§itn—ii.2  per  cent.  Malt;  SO.Bp^fent.  Faaale. 
Hales.  Females. 

I  to  ISyesra 19.06  percent,  1  to  15  years 19.77  percent 

I5to45years 1.17  percent.  15to4Syears l.B7percent. 

In  Cincinnati  1,920  cases  occurriiyj  in  twenty-one  years — 981 
males,  939  females. 

There  is  almost  an  unanimity  of  opinion  that  under  fifteen  years 
of  age  both  sexes  are  affected  equally ;  that  after  fifteen  years  (fifteen 
to  forty-five) ,  as  is  represented  in  the  tables  above,  the  relation  is  some- 
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wb&t  changed  in  that  there  is  a  aliglit  preponderance  of  females  af- 
fected. No  adequate  explanatioD  of  this  difference  hoe  as  jet  been 
given,  ulthoDgh  the  (act  that  females  are  more  occupied  with  nursing 
of  the  siok  has  been  offered  ob  hu  explanation  why  they  are  more 
liable  to  fake  the  difiease. 

Sace. — According  to  Hirsch,  Frich  ui  Baltimore  states  that  the 
relation  of  scarlatina,  whites  to  blacks,  is  as  13.8  to  10.8.  In  the 
"Medical  and  Surgical  History  of  the  Eebellion,"  Vol.  IH.,  Part  I., 
we  find  the  nomber  of  cases  of  scarlatina,  among  the  soldiers,  was 
378  whites  with  70  deaths,  to  118  colored  with  2  deaths.  Taking 
those  figures  in  connection  with  the  relative  numbers  of  white  and 
colored  troops,  we  find  that  the  ratio  of  morbidity  was  as  64  (colored 
to  26  white,  the  mortality  being  70  deaths  among  the  white  and  only 
2  among  the  colored. 

In  Cincinnati  out  of  2,764  deaths  in  eighteen  years  from  scarlet 
fever,  only  11  were  of  colored  people.  The  results  from  these  three 
sources  seem  to  vary  very  much.  In  the  one  instance  we  have  a 
slight  preponderance  of  white  over  colored  affected.  In  the  second 
we  have  a  percentage  more  than  twice  as  great  among  the  colored 
than  among  the  white,  and  among  a  large  number  of  cases  collected 
during  eighteen  years  we  find  that  only  11  died  among  the  blacks.  It 
is,  therefore,  very  diflicult  to  answer  the  question  whether  race  has  any- 
thing to  do  with  predisposition  to  scarlet  fever.  It  is  probable  that 
there  is  a  difference,  judging  by  these  statistics,  iu  predisposition 
between  the  black  and  the  white  race.  There  certainly  is  a  difference 
in  mortality  as  between  whites  and  blacks,  but  whether  this  predispo- 
sition is  in  favor  of  the  one  race  or  the  other  it  is  impossible  to  decide. 

Social  Position  and  Saintarif  SniroiniJIiiffs. — Authors  differ  very 
largely  in  their  statements  as  to  the  effect  of  social  position  and 
sanitary  surroundings  upon  the  morbidity  anil  mortality  of  scarlft 
fever.  8o  excellent  an  authority  as  Jiirgensen  claims  that  there  is 
no  difference,  that  those  who  live  in  good  social  positions  suffer 
as  much  as  those  who  live  under  poor  surroundings ;  and  those  in 
whom  the  sanitary  surronndinga  are  bad  suffer  etjually  with  those 
in  whom  the  sanitary  surroundings  are  good.  Upon  general  princi- 
ples the  poor  should  suffer  very  much  more  than  the  rich,  and  indeed 
thia  seems  to  have  been  the  case  in  some  epidemics.  But  iu  most 
epidemics,  according  to  EngUsh  anthors,  the  rich  seem  to  have  suf- 
fered equally  with,  if  not  more  than  the  poor  (Whitraore).  Davies  of 
Bristol  says  the  "  old  and  badly  ventilated  courts  enjoy  a  comparative 
immnoity."  Hillier  makes  the  statement  that  "it  has  eveu  been  as- 
serted by  some  that  this  disease  proves  more  fatal  to  the  children  of 
the  rich  and  well-to-do  classes  than  to  those  of  the  poor."    Prior 
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makes  nearly  the  same  statement.  Judging  from  individual  experi- 
ence, we  are  justified  in  coming  to  the  conclusion  that  upon  the  whole 
poor  people  suffer  as  litUe  or  as  much  from  scarlet  fever  as  do  the 
rich.  This  is  verified  if  we  compare  the  mortality  from  scarlet  fever 
with  that  from  measles  in  hospital  practice.  In  children's  hospitals 
measles  is  one  of  the  most  dreaded  diseases.  Not  so  with  acarlet 
fever,  both  on  account  of  the  fact  that  the  1att«r  can  be  isolated  and 
also  on  account  of  the  fact  that  the  mortality  is  as  a  rule  compara- 
tively slight.  lu  order  to  demonstrate  statistically  the  fact  that  the 
poor  do  not  suffer  as  much,  at  least  not  more,  the  author  has  had  col- 
lected statistics  of  deaths  in  Berlin  for  the  years  1876-83  inclusive. 
They  have  been  arranged  as  to  deaths  in  the  cellar,  first,  second, 
third,  fourth,  and  fifth  floors.  In  each  instance  the  cellar  and  the  vari- 
ous floors  have  been  considered  as  to  their  front  and  rear  apartments. 


Cellar. 

Firet  floor. 

B«coDd  floor. 
Front.    Rear. 

Third  floor. 

Fourth  floor. 

Fifth  door. 

Front.    Rear, 

Front.    I{«ar. 

FroaL    Reu-. 

Front,    Rtti. 

Front.   BsttT. 

893      163 

488      855 

548      422 

6H)      828 

617      890 

4SS      281 

aeo 

843 

»SS 

9t8 

I.OIS 

74S 

It  will  be  seen  by  looking  at  the  figures  that  in  every  instance,  wheth- 
er we  take  into  consideration  the  cellar  or  the  fifth  floor,  the  nnm- 
ber  of  deaths  (reduced  to  one  iu  the  thousand)  is  smaller  in  the 
rear  building  than  in  the  front  building.  So  that  so  far  as  poverty 
is  concerned,  mortality  from  scarlet  fever  is  decidedly  less  in  the  poor 
part  of  the  house  than  it  is  in  the  wealthy  part  of  the  house,  for  in 
the  rear  part  of  the  building  the  rents  are  very  largely  below  thoee 
that  are  asked  for  in  the  anterior  part  of  the  building.  Comparing 
the  distances  from  the  ground,  the  greatest  number  of  cases  dying 
seems  to  be  upon  the  tourih  floor,  the  next  greatest  upon  the  second 
floor.  So  that  as  far  as  these  figures  go  to  show  anything,  they  seem 
to  prove  conclusively  that  contact  with  the  earth  has  nothing  to  do 
with  the  mortality  from  scarlet  fever.  Of  course,  it  must  always  be 
taken  into  consideration  that  fewer  people  live  upon  the  first  floor,  in 
aU  probability,  than  live  upon  the  fourth  floor.  But  certainly  the 
number  of  inhabitants  of  the  first  floor  is  about  equal  to  that  of  the 
second  or  third  floor. 

Infmnce  of  Locali/ij,  of  City  and  Couniry. — The  mortality  from 
scarlet  fever  varies  in  the  most  remarkable  way  if  we  take  into  consid- 
eration some  of  the  larger  cities  of  the  world.  Thus,  in  London 
there  were,  during  18G8-72,  2,516,468  cases  of  the  acute  exanthemata, 
of  which  4^  per  cent,  (nearly  115,000)  were  scarlatina.  In  five  years 
the  number  of  deaths  from  scarlet  fever  iu  Paris  was  67.  In  Berlin, 
Bg&in,  1877-83,  there  were  5,428  deaths  from  scarlatina  alone.     It 
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is  impoBsible  to  say  why  London  and  Berlin  shonld  he  hotbeds  tor 
scarlet  fever  and  Paris  should  be  comparatively  irumuiie.  The  fat  t, 
however,  exists  and  most  be  taken  into  consideration,  Just  bo  it  ia 
imi>ossible  to  state  why  other  places  upon  the  globe,  &n  has  been 
shown  before  and  will  be  referred  to  immediately,  seem  to  be  com- 
paratively immune. 

The  mortality  in  cities  is  really  far  greater  than  iu  the  country. 
It  would  be  better  to  say  that  the  epidemics  of  scarlet  fever  are  far 
more  numerous  in  cities  than  they  are  in  the  country.  In  cities  scarlet 
fever  lias  almost  become  endemic,  while  in  the  country  the  number  of 
cases  still  depends  npon  the  epidemic  nature  of  the  disease. 

Wuiiate  and  Season. — It  is  very  difficult  to  judj^e  of  the  former. 
Indeed,  the  matter  requires  further  study  as  there  are  so  many  appar- 
ent contradictions  that  general  conclusions  can  hardly  be  reached. 
Japan  and  India  seem  immune.  In  this  country  places  south  of 
Mason  and  Dixon's  line  as  well  as  Southern  California  are  almost  the 
same.  The  same  climates  iu  Europe,  on  the  other  hand,  present  a 
large  mortality,  bo  that  one  is  almost  t^mi^ted  to  think  of  the  old 
view  of  the  consllliUto  ten-re  of  the  older  writers. 

In  regard  to  season,  Hirsch  has  collected  reports  of  435  epidemica 
in  Norway,  Sweden,  Russia,  Germany,  Holland,  England,  France, 
Italy,  Spain,  and  North  America.  Of  these  21.8  per  cent,  were  in 
spring,  24  per  cent.  In  summer,  20.5  per  cent,  iu  autumn,  and  24.7 
per  cent,  in  winter.  For  Loudon  and  Sweden  the  mortality,  1838-53, 
from  scarlet  fever  can  be  arranged,  as  to  the  seasons,  in  the  following 
way  (Hirsch): 


Spring 

pcrcnnt. 

Summer, 
par  «nl. 

AutumD, 
ppr  wnl, 

Wlnlsr, 
per  ""pot. 

19.0 
2S.1 

25,  S 
23.D 

33.1 
29.4 

22.8 

24.6 

Criger  reports  1,008  cases  of  scarlet  fever  in  the  Lancet  for  1891, 
and  there  makes  the  statement  that  the  lowest  mortality  occurred 
during  the  first  quarter  of  the  year,  there  being  n  sljgbt  rise  during 
May,  maintained  during  the  summer,  and  a  rapid  iucrease  iu  Septem- 
ber, which  reached  its  highest  point  iu  October. 

The  statistics  of  Johannessen  are  as  follows : 

In  Sweden,  1867-78,  there  occurred  65,785  cases  nf  scarlet  fever: 

J&nuaiy.        Febriiary.  March.  April.  May.  June. 

lI.SptTceDl.    Q.Sptrcent.    Q.lperceni.    T.Sperceut.    T.SpercoQt.    6.9perceDt. 

July.  Auguit.         Beptfniber.         Oclnbi-r  Nnvemlier.  December, 

d.ftpciocnt.    e.SpcroenL    S.7peroent.    S.OperccDt.    10.4ptrc«at.     lO.Tpercent 
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In  Berlin,  1877-83,  there  were  5,428  deaths : 

Januar;.        Fc1)ruary.  March.  April.  Hay.  June. 

6.7percent.     5.3percent.     5.8percent.     S.lpercent.    7.0percent    8.tpercttit 

.July.  August.         September.         October.         November.         Deoember. 

S.Operccnt.    8.5p(Tceat.    lO.Tpercent.    IS.Sperceat.    10.9  per  cent.   S.Spercent. 

It  will  be  seen  from  this  that  ior  Sweden  and  for  Berlin  the  cold 
montba  of  the  jear  give  the  greatest  mortality ;  that  upon  the  whole, 
however,  the  fall  months  are  those  that  produce  the  greater  number 
of  deaths.  It  13  necessary  to  take  into  consideration  the  fact  that 
the  terms  fall,  summer,  sprite,  and  winter  are  elastic,  and  that  what 
would  be  a  summer  season  in  one  part  of  the  world  might  be  looked 
npon  as  spring  in  another,  or  autumn.  In  order  to  decide  this  ques- 
tioD  definitely  exact  meteorological  data  will  hereafter  have  to  be 
taken  into  consideration,  as  the  contradictions  in  statements  of 
authors  are  so  many  and  so  positive  that  dedactiooB  oamiDt  be 
made  with  any  reasonable  degree  of  assurance. 

Pathology  and  Pathological  Anatomy. 

Under  the  heading  of  etiology  we  have  discussed  the  general  sub- 
ject of  pathology ;  liere  it  will  be  necessary  to  describe  the  pathologi- 
cal lesions,  and  at  the  same  time  the  pathogenesis  of  some  of  those 
that  have  been  thoroughly  studied.  Again,  we  most  insist  that 
nothing  is  known  of  the  scarlatinal  poison,  but  that  with  our  present 
knowledge  of  lower  forms  of  life  much  has  been  done  as  to  their 
effects  upon  the  human  economy ;  at  the  same  time,  cognizance  must 
be  taken  of  the  fact  that  the  substances  formed  as  the  result  of  the 
biological  activitj'  of  these  lower  forms  of  life  have  also  been  studied 
in  a  limite<:l  way.  All  tlie  lesions  of  scarlatina  are  produced  by  the 
unknown  factor,  the  scarlatiua!  virus ;  by  the  streptococcus  pyogenes, 
the  ata])hylococcus  aureus,  or  other  pus-producers,  the  bacillus  of 
diplitberia ;  by  the  toxins ;  by  one  or  more  or  all  of  these  factors  in 
any  given  individual  case.  Dissociation  is  tentative,  otherwise  we 
might  be  able,  at  least,  to  arrive  at  a  positive  conclusion  concerning 
the  effects  of  the  scarlatinal  virus. 

27(6  skill,  as  the  seat  of  the  most  manifest  of  all  the  lesions,  deserves 
our  first  attention.  The  essence  of  the  changes  can  be  described  with 
Hebra  and  Kaposi  "as  hyiiertemia  with  moderate  exudation  in  the 
normal  forms,  a  corresponding  exudation  wliere  there  are  papules 
and  vesicles  within  the  papillie  and  the  rete  Malpighii,  and  hemor- 
rhage into  the  [mpiUse,  and  the  cutis  where  petechiae  are  found." 
For  Barthez  and  Sanne  the  lesions  of  the  eruption  of  scarlatina  begin 
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with  the  superficial  lymphatics  snd  then  extend  to  the  capillary  blood- 
vessels.  That  the  lymphatics  are  very  much  filled  cannot  be  doubted, 
but  thnt  the  process  begins  within  them  is  an  hypothesis  whicli  can 
hardly  become  anythiug  more  when  the  superlatively  intimnto  rela- 
tioas  between  blood  capillaries  and  the  origins  of  the  lymphatics  are 
taken  into  consideration.  The  changes  in  the  akin,  however,  are  of 
a  definite  nature;  characterized,  macroscopically,  by  swelliuy,  heat, 
Te<lnes8;  the  swelling  produced  by  an  oedemutons  infiltration  of  the 
skin,  the  heat  and  redness  by  the  overfilling  of  the  blood-vessels,  all 
of  which  disappear  after  death,  and  are  therefore  of  a  comparatively 
transitory  nature.  Microscopically  we  find  the  evidence  of  a  mild 
dennatitis,  extending  equally  through  all  the  layers  of  the  skiu,  inau- 
ileoted  by  dilatation  of  the  blood-vessels,  oxiematoua  swelling  of  the 
oouaective  tissue,  and  the  presence,  in  large  numliers,  of  lymphoid 
cells.  According  to  \\^y9sokowitch  the  greatest  intensity  of  the  proc- 
ess is  manifested  about  the  sweat  glands,  whose  membrauu  prn|iria 
seems  thickened,  the  surrounding  tissue  lieing  much  infiltrated  with 
lymphoid  corpnscles,  and  whose  ducts  are  filled  with  ci-llidar  detritus, 
the  result  o(  destruction  of  the  epithelium  lining  them.  After  the 
stage  of  byiwreemia  and  (edema,  the  cellular  elem<?utB  still  remain,  to 
a  limited  extent,  and  to  them  there  are  fretiuently  atlded  largo  mimbera 
of  retl  corpuscles  which  have  left  the  capillarit's  as  the  result  either 
of  diapedesis  or  of  rhexis.  The  process  of  desciuamation  is  to  bo 
looked  upon  as  due  to  the  direct  results  of  disturbance  in  nutrition 
of  the  older  cells  of  the  skin,  not  to  any  mechanical  uplifting  as 
Sauu^  thinks.  Just  as  we  find  nutritional  distiirlmuces  iu  all  the 
epithelioid  structures,  nails,  hair,  gi'^'^iug  teeth,  in  scarlatina,  so  do 
we  find  them  iu  the  skin.  As  a  result  of  increased  function  r>u  the 
part  of  the  apparatuses  supplying  food  to  the  skin  (the  lynipliatics 
anil  the  capillaries)  each  iatUvidual  epithelial  cell  runs  its  life  course 
in  a  shorter  time  than  normal ;  therefore  the  insensible  desf  plantation 
lM>comee  sensible,  and  because  the  nutritional  disturbance  has  been 
8o  extensive,  therefore  the  destiuamation  is  extensive  iu  every  way. 

Til©  process  upon  the  mucous  membranes  is  practically  identical 
with  that  upon  the  skin;  in  normal  cases  the  tongue,  the  mouth,  the 
touails,  and  the  pharyux  are  princijtally  involved.  If  we  are  ]iei-- 
mitted  to  judge  by  the  occurrence  of  functional  troubles,  especially 
in  the  gaatroiutestinal  tract,  the  couclusiou  must  be  arrived  at  that 
the  enanthem  is  also  developed  there  as  well  as  upon  tbe  jtarts  that 
COD  l)«  seen.  Wherever  an  eruption  is  found,  there  we  find,  esjio- 
cially,  the  streptococcus.  The  lesions  of  the  month  and  pharyux, 
as  Ijeing  of  so  much  clinical  value,  will  bo  describetl  under  the  head- 
ing of  symptomatology. 
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Lymphatic  System. — Hawley  proposed  that  the  name  of  scarlet 
fever  should  be  changed  to  lymphatic  fever  on  account  of  the  fre- 
quency with  which  the  lymphatic  system  is  involved  in  this  disease. 
As  a  matter  of  fact,  loi^  experience  Las  taught  the  author  that  one  rf 
the  moat  constant  evidences  of  scarlet  fever  ia  to  be  found  in  enlarge- 
ment of  the  hmpliatic  glands.  Macroscopically,  the  changes  repre- 
sent the  range  from  an  ordinary  lymphatic-gland  enlargement  to  that 
of  an  abscess.  When  the  pua-produeing  agent  penetrates  through  the 
capsule  of  the  gland,  we  then  have  those  connective-tissne  abscesses 
that  may  do  so  much  damage  simply  by  their  presence  or  by  erosion 
of  large  vessels,  producing  not  infrequently  fatal  hemorrhage.  All 
the  lymphatic  glands  and  follicles  may  become  involved  in  one  or  an- 
other of  these  processes.  Most  commonly  it  is  simple  intumescence; 
this  will  be  fouud  most  frequently  in  the  cervical  chain  (posterior  as 
well  as  anterior),  the  submaxillary  and  parotid  group,  the  glands  at 
the  base  of  the  tougue,  the  axillary  and  inguinal,  and  the  epitroch- 
lear  glands.  Abscesses  are  most  common  in  the  submaxillary  and 
parotid  groups;  not  uncommonly  they  arise  within  the  lymphatie 
gland  that  is  surrounded  by  the  parotid  tissue  proper.  Microsoopi- 
cally  the  lesions  have  been  described  by  Klein,  who  states  that  the 
iQouonuclear  colls  are  very  much  diminished  in  number  and  are 
replaced  by  giant  cells  or  intermediary  forms.  In  the  cervical 
glands  he  fouud  plugs  of  fibrin  within  the  veins.  Crooke  men- 
tions the  fact  that  in  the  intestine,  inflammatory  hyperplasia  of 
the  lymph  follicles  is  found  together  with  large  collections  of  round 
cells  in  the  mucosa  almost  amounting  to  the  formation  of  psendo- 
folliciee. 

Kidneys.- — Hertzka,  in  reviewiug  875  cases  of  scarlatina  oocnrring 
from  1871  to  1886  in  the  Elizabeth  Hospital  at  St.  Petersburg,  found 
nephritis  in  138  patients  (15.7  per  cent.).  Owen  Fowler  in  2,000 
cases  found  nephritis  iu  14  per  ceut.  of  all  the  cases.  Johan- 
uesseu  reports  that  iu  Xorn'ay,  out  of  36,230  cases  occurring  from 
1873  to  1878  (inclusive),  7,897  had  dropsy  and  morbus  Brightii  (21.7 
l>er  cent.).  While  tliese  figures  are  not  to  be  taken  as  applying  to 
individual  epidemi(^s,  yet  the\'  show  the  average  frequency  of  rensl 
complications  fairly  well.  Many  theories  have  been  formulated  aa 
to  the  etiolog\'  of  kidney  trouble  iu  scarlatina.  The  oldest  is  the 
one  claiming  that  catchiug  cold  is  at  the  bottom  of  all  these  troubles, 
as  it  is  indeed  at  the  lx)ttom  of  all  diseases.  It  is  not  necessarr 
here  to  go  iuto  a  full  discussion  of  this  subject;  suffice  it  to  say  that 
modern  iuvestigation  teuds  to  show  that  other  more  constant  and 
more  tangible  causes  are  at  work  iu  every  case  of  scarlatinal  ne- 
phritis.   Owen  Fowler  has  ahowu  that  kiduev  troubles  are  most  com- 
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moil  Iq  sammer  and  states  positively  that  uepluitts  does  not  seem 
to  be  produced  by  catching  cold,  i.e.,  iu  sc^atiua. 

The  mutool  relation  of  skin  to  kidneys  is  the  nest  theory  that 
mast  be  taken  into  coiisideratiou.  As  the  skiu  is  prpveoled  from 
excretiuij,  so  the  kidiie\8  must  do  more  work  and  therefore  vdM  be- 
come affected.  Opposed  to  this  view  has  always  etood  the  obnerva- 
tiou  that  those  cases  in  which  the  exanthem  is  most  full.v  developed 
are  by  no  means  those  in  which  nephritis  is  liable  to  occur;  so 
that  we  cannot  accept  a  simple  relation  of  quantitative  insuffit-iency 
of  the  skin  function  and  qualitative  changes  iu  the  kidney.  Further- 
more, the  nephritis  has  been  explained  simply  on  the  baHis  of  a 
floxion  of  blood ;  at  first  great  hyperemia  of  the  skin  with  auic-inia 
of  the  kidneys  and  other  "  internal  organs,"  then  antemia  of  the  skiu 
Aid  hyperiemia  of  the  kidneys  and  other  "  internal  organs."  An  inter- 
mediary position  between  this  view  and  the  other  is  takenby  Leichti'ii- 
stem,  who  claims  that  the  poison  is  absorbed  from  the  skiu,  and  thou, 
cauaing  stasis  in  the  lymphatics,  iiroduces  dropsy  or  intlanimatory 
oedema,  and  1>eing  eliminated  hy  the  kidnejs,  pn>duces  nephritis, 
By  moremeuts  of  the  body  the  lymph  current,  and  therefore  the  sud- 
den absorption  of  the  poison  in  larger  iiuautities,  is  hastened — this  ex- 
plains how  getting  up  too  early  maj'  fax  or  the  product  ii  >n  of  nephritis. 
At  all  events,  any  view  that  one  may  take  must  presuppoHo  the  exis- 
tence of  some  body  or  bodies  which  should  be  eliminated  by  the  skiu, 
but  are  eliminated  by  the  kidneys. 

On  account  of  the  frequency  of  nephritis  during  the  desquamative 
stage  of  scarlatina,  it  has  been  supposed  that  a  real  desquamation 
takes  place  in  the  uriniferous  tubules.  Would  that  the  changes  iu 
the  kidneys  were  of  so  simple  u  nature !  It  will  be  seen  further  on 
how  complex  these  changes  are,  and  how  comparatively  useless  the 
term  desipiamative  nephritis  apjwars  to  be. 

At  the  present  time  we  seem  to  have  an  ailequate  explanation  of 
the  pathogenesis  of  scarlatinal  nephritis.  The  French  school  has 
eepeciiUly  investigated  the  subject,  and  various  observers  (Marie, 
Haskiue,  Guioou,  Ba)>es)  have  found  streptococci  in  the  kidneys 
in  nearly  all  the  different  kinds  of  scarlatimd  kidneys.  But  while 
thi«  ha8  been  the  ciise  iu  the  majority  of  cases  (Babes  found  it  in 
twenty-six  out  of  thirty  cases),  there  is  still  left  a  certain  number  in 
which  no  microorganisms  have  been  found.  It  seems,  therefore,  that 
we  must  take  into  consideration  another  element  liesides  the  schizo- 
mycetes  themselves.  This  element  is  the  toxic  body  formed  during 
tiie  living  process  of  lower  forms  of  life.  From  analogy  wo  are  per- 
mitted to  conclude  that  when  the  pathogenic  organism  of  scarlatina 
La0  be«n  discovered,  it  will  be  found  that  it  also  forms  a  toxin,  which, 
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like  all  toxius  that  we  know  of,  produce  Bome  change  in  the  kidaeys 
(hematogenous  nepbritia).  For  the  present,  the  observation  holds 
good  that  iu  all  those  cases  in  which  there  exists  an  extensive  strep- 
tococcus infection,  we  are  more  liable  to  have  nephritis  than  in  those 
in  which  the  scarlatinal  poison  is  alone  operative. 

Klebs,  iu  187(),  first  expressed  the  opinion  that  in  scarlatina  we 
are  dealiug  with  a  glomerulonephritis.  Since  that  time  opinions 
have  varied,  but  this  view  has  been  held  to  be  true  in  the  main. 
Nearly  teu  jears  after  the  publication  of  Klebs'  article,  Friedlander 
divided  scarlatinal  uephritis  into  three  classes:  (1)  Catarrhal  ne- 
phritis, occurring  during  the  first  week  of  the  disease;  (2)  the  large 
white  hemorrhagic  kiduey,  observed  especially  with  severe  angina, 
during  the  second  or  the  fourth  week  of  the  disease;  and  (3)  acute 
glomerulonephritis,  developing  after  the  disease  has  really  run  its 
course.  As  was  fouud  with  other  forms  of  kidney  trouble,  so  with 
scarlatinal  uephritis ;  the  conditions  are  not  so  simple  as  to  be  re- 
ducible to  a  scheme  of  this  sort.  It  has  been  stated  by  one  class  of 
observers  that  the  lesion  is  especially  parenchymatous,  by  another 
that  it  is  iuterstitial,  and  finally  that  we  are  dealing  with  a  mixed 
form  of  nephritis,  as  was  asserted  by  Klein  as  early  as  1876.  He 
described  the  histological  changes  as  follows :  The  nuclei  on  the 
surface  of  the  Malpighian  tufts  are  increased,  some  of  the  blood-ves- 
sels are  closed  by  emboli,  but  more  commonly  there  ia  an  increase 
in  the  number  of  nuclei  in  the  walls  of  the  smallest  arteries,  whose 
walls  seem  thickened.  Besides  this,  there  is  found  swelling  of  the 
epithelium  of  the  convoluted  tubules  and  proliferation  of  the  nuclei. 
In  the  beginning  interstitial  changes  are  slight,  but  after  the  ninth 
day  thej'  are  just  as  well  marked  as  the  parenchymatous  changes 
and  consist  of  round-cell  infiltration,  starting  from  around  the 
lai^er  blood-vessels,  entering  into  the  base  of  the  pyramids  and 
cortical  substance  and  causing  more  or  less  atrophy  by  pressure. 
At  the  same  time  the  uriniferous  tubules  become  filled  with  lym- 
phoid cells,  granular  fatty  detritus  (epithelial),  and  various  kinds  of 
casts.  Obliteration  of  the  glomeruli  has  also  been  observed.  Accord- 
ing to  Klein,  the  extent  of  the  parenchymatous  nejihritis  depends  upon 
the  degree  of  interstitial  affection,  the  latter  occurring  regularly  when 
the  patient  dies  after  the  ninth  day  of  the  disease.  Crooke  states  that 
even  iu  the  first  days  the  kidneys  may  be  found  affected,  there  being 
marked  proliferation  of  cells  or  uuclei  in  the  Malpighian  tufts,  whose 
capsules,  he  found,  were  almost  filled.  The  walls  of  the  arteries 
were  thickened  and  their  lumen  was  diminished.  The  intertubular 
capillaries  contained  many  coagula ;  here  there  were  also  found  leuco- 
cytes and  erythrocytes,  the  result  of  diapedesis.     The  epithelium  of 
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the  convoluted  tubules  was  awolleu.  In  all  those  cases  in  whicti 
death  took  place  after  the  thirteeuth  day  the  oejihritis  was  especially 
glomerular,  bnt  the  parenchyiiiHtoas  as  well  as  the  interstitial  tissue 
wan  more  or  less  affected.  In  this  latter  instauce,  it  is  seen  that  the 
claimof  adistiQctive  typeof  glomernlonepbritisfnrsi'arlatiua  is  given 
up.  Indeed,  as  has  Iteeu  abvmdantly  shown,  there  is  nothing  pecu- 
liarly chuticteristic  to  he  found  iu  scarlatinal  nephritis;  as  Council- 
man pats  it,  as  the  result  of  infection  dejiendiug  upon  iudiWdual 
prMlispositioD,  now  one  part,  at  another  time  another  part  becomes 
affected.  In  the  majority  of  oases  we  have  produced  glomerulo- 
nephritis, then  cAtarrhnl  nephritis  (pareDchymatons  uephriHs); 
sometimes  interstitial  processes  predominate,  at  other  times  hemor- 
rhagic conditions  or  even  acute  sujipiiration.  The  essential  changes 
are  those  of  inflammatiou  and  degeneration,  at  no  time  conliued  ex- 
clusively to  either  lareDchymatoiis  or  interstitial  tissues,  to  glomeruli 
or  uriniferons  tubules.  Yet,  ui)on  tlie  whole,  it  must  l>e  couoeded 
that  in  the  majority  of  iustiiuces  the  glomeruli  are  affected;  if  to  this 
there  be  added  certain  clinical  characteristics  we  may,  joining  patho- 
logi co-anatomical  investigations  witli  clinical  obserxulioua,  succeed 
in  establishing  an  entity  which  may  Iw  called  scarhttinal  nephritis. 
Such  an  attempt  has  been  ma^le  by  the  writer,  as  will  be  seen  by 
reference  to  the  section  ou  8ymptonmt<^il<igy. 

The  Blood. — The  changes  in  the  circulatory  apparatus  are  fre- 
(|aeutly  well  marked.  Reference  has  alreailj  l>ecn  niatle  as  to  the 
blood's  containing  lower  forms  of  lite.  The  older  authorities  have 
contented  themselves  with  the  statement  that  iu  scarlatina  the  blood 
is  thinner  and  leas  ready  to  coE^ilate,  that  the  red  corpuscles  are 
diminished  in  number,  and  that  sometimes  urea  is  found  iu  excess. 
Modem  hiematology  has  occupied  itself  somewhat  extensively  with 
this  subject,  and  with  a  moderate  degree  of  success.  Felsenthal  and 
Bemhard  have  studied  esiwcially  the  sjiecific  gravity  of  the  bhK>d, 
4»d  have  come  to  the  following  conclusions :  In  all  cases  the  specific 
gravity  is  reduced;  the  reduction  of  htpmo^lobin  is  out  of  piupurtifm 
to  that  of  the  specilic  giavity  (gi-eateri.  Botli  the  red  and  white  cnr- 
poscleM  are  reduced  iu  numbers,  In  urtemia  there  is  no  great  reduc- 
tion in  the  numl>er  of  blood  corpuscles.  Kotschetlcow  has  divided 
the  condition  of  the  blood  iuto  three  classes  iu  accordance  with  the 
grai-ity  of  the  attacks:  the  mild,  the  medium,  ami  the  grave  (fatal) 
attacks.  In  nil  cjwih*  the  number  of  red  corpuscles  gradually  sinks 
In  3,000,000  per  c.mm.,  or  eveu  less,  the  numlK'r  not  begiuuiug  to 
iDcreiase  until  the  sixth  week  of  the  disease.  There  is  a  marked 
iBQOOcytosis  (from  two  to  five  tiuips  the  normal  numliemf  leucoiytes) ; 
ionuld  cases  10,000  to  20,(J00  art-  found  iu  a  cubic  millimetre,  ia 
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medium  cases  20,000  to  30,000  per  cubic  millimetie,  in  fatal  oases  np 
to  40,000  per  cubic  miUimetre.  Tbia  increase  begins  from  two  to 
three  d&ys  before  the  exaQtbem,  reaches  its  maximnm  on  the  eeoond 
to  third  day  of  the  "  flnctiou  stsdiam,"  and  then  gradaaU^  dimiaialies, 
but  remains  above  the  normal  for  a  very  long  time.  Intensity  of  fever, 
lymphadeDitis,  otitis,  nephritis  do  not  have  any  inflnenoe  npon  the 
nnmber  of  white  corpoacles.  The  percentage  of  overripe  elementB — 
neutrophile  and  eosinophile  cells,  is  increased  in  the  same  way  as  the 
number  of  white  corpuscles.  In  the  first  two  classes  the  number  of 
these  two  kinds  of  cells  may  be  normal  or  subnormal  in  the  beginning 
of  the  disease,  gradually  increasing  until  the  maximum  is  reached 
in  the  second  or  third  week  of  the  disease  (eight  to  fifteen  per  oeot.), 
and  then  graduall}'  coming  down  to  the  normal.  In  grave  cases  the 
opposite  is  observed;  the  number  diminishes  with  the  onset  of  the 
disease,  and  within  a  few  days  no  eosinophile  cells  can  be  foond.  In 
the  beginnii^  the  young  elements  (large  and  small  lymphocytes)  are 
diminished  in  number,  increasing  during  convalescence.  According 
to  Kotscbetkow  these  changes  are  so  constant  that  the  prognosis  can 
be  safely  based  upon  them. 

The  scarlatinal  poison  is  one  that  affects  the  heart  with  more  <n 
less  regularity ;  this  can  be  shown  by  clinical  investigation.  In  many 
cases  it  is  simply  tlie  ner\-ous  apparatus  of  the  heart  that  is  affected. 
But  in  very  many  others  the  heart  itself  seems  to  be  the  point  of 
attack.  Bomberg  and  Hesse  have  found  lesions  in  the  nerves  and 
in  the  intracardiac  gauglia;  tlie  former  distinct  evidences  of  inflam- 
inatiou,  the  latter  only  variations  in  tinction. 

Hefirt. — lu  the  heart  we  find  diseased  conditions  in  the  peri-, 
myo-,  aud  endocardium.  In  the  pencardium  we  find  changes  due  to 
iuflammatioD  as  well  as  the  result  of  dropsy  (hydropericardiam). 
Ppricarditis  is  not  uncommon  in  scarlatina,  but  is  usually  only  de- 
tected upon  the  jKist-mortem  table.  The  results  of  inflammation  are 
found  in  the  exudate,  not  uncommonly  i)roduced  by  streptococcus  or 
stapliylococcns;  serum,  coayula  of  fibrin,  seropurulent  fluid,  rarely 
pus,  and  still  nmre  iiirely  hemoiTlinjiic  effxisions.  In  dropsical  ef- 
fusions the  tpiautitj'  of  fluid  becomes  enormous,  so  that  the  heart 
is  practically  ]>reveuted  from  dilating  by  the  mechanical  resistance 
of  the  fluid.  Even  in  the  ordinai'v  iuflammatorj-  conditions  lai^ 
quantities  of  fluid  may  be  found,  especially  when  the  condition  is 
accompanied  or  caused  bi  nephiitis.  Adhesions  and  consequent 
synechia  follow  ]>ericarditis  here  as  elsewhere. 

Tlie  muscular  conditions  can  he  grouped  under  two  headings,  ac- 
cording as  they  are  due  to  histolojiica!  cliuuKes  of  the  myocardiinn, 
or  to  changes  in  increase  oi'  tfusioii  of  the  muscular  fibres.     In  the 
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fitst  inst&noe,  we  fin^  albumiuoid  and  tatty  parencbymatous  changes 
such  as  are  foood  in  tlie  acute  infectious  dlBeoses.  These  changes 
are  found  very  early  in  the  disease;  in  how  far  they  can  be  held  re- 
sponsible for  those  caaes  in  which  sudden  collapse  and  death  occur 
is  a  matter  subject  to  much  discuBsiou.  It  vtam  with  some  gratifica- 
tion that  something  more  tangible  was  found  iu  the  mvi  >car(bum  of 
8carlaliua  patients  by  Romberg.  This  observer  was  able  to  show 
that  in  addition  to  these  changes  there  were  found  distinct  evidences 
of  interstitial  niyoc-arditi)^  in  that  the  myocardial  fibres  were  sepa- 
rated by  masses  of  cells  and  the  arterial  blootl-vessels  showed  dis- 
tioct  evidences  of  inflammation.  He  found  these  alterations  espe- 
cially in  scarlatina  and  not  in  diphtheria.  Hesse,  while  not  agreeing 
to  this  latter  statement,  wius  able  to  aiid  t^J  the  appearances*  iu  the 
blood-vessels  that  of  hyperiemia,  hemorrhage,  changes  in  the  blood- 
vessel walls,  collections  of  white  corpuscles  in  their  lumen,  and  peri- 
vasciUar  cell  proliferation.  These  changes  may  lead  to  chronic  myo- 
carditis. 

The  other  class  referred  to  above  is  that  which  leai^ls  eventually 
to  increase  in  size  of  the  heart  as  tlie  result  of  either  dilatation  or 
hypertrophy.  Both  of  them  are  found  in  connection  with  nephritis, 
and  Ooodhart  was  the  first  to  call  attention  to  the  relation  that 
exists  between  acute  nephritis  and  acute  dilatation  of  the  lieart,  al- 
though the  (jtermans  give  the  credit  to  Friedltinder,  who  has  done  bo 
much  in  connectiou  with  the  pathological  jinatoray  of  si-arhttina. 
BeforH  Gomlhart,  Henoch  had  called  attention  to  the  appearance  of 
the  heart  in  scarlatinal  nephritis.  Jiiger  states  that  two-thirds  of  all 
the  c-ases  of  scarlatinal  nephritis  are  associated  with  cardiac  Inper- 
trophy,  frequently  complicated  with  iblatation.  In  thirteen  cases  he 
found  only  one  in  which  there  was  dilatation  without  hypertrni>hy. 
Goodhart,  in  his  five  eases  of  sudden  death  iu  scarlatinal  dropsy, 
found  an  overfilled  left  heart.  He  thinks  that  during  the  height  of 
the  fever  the  myiwa.rdiuni  has  suffered,  and  whfu  there  is  added 
to  this  a  nephritis  it  is  impossible  fur  the  heart  to  overcome  the 
increased  resistance.  Silliennaun  corrol)iiriite«  the  olisi-rvatioiiM  of 
Ooodhart  and  Friedliinder,  and  explaiiiw  the  cardiac  changes  as  fol- 
lows: (1)  There  is  no  disease  in  which  the  eliiuiuittiou  of  water 
is  flo  suddenly  and  enormously  dimiuisheii  as  in  scarlatinal  ne- 
pliritts;  (2)  the  glomeruli  are  principally  affected;  {-3)  there  is  snch 
eitensive  involvement  nf  the  kidney  structure;  (4}  the  tedema  com- 
presses the  blood-vessels  of  the  skin,  and  iu  this  way  increases 
heart  pressure;  (.'))  iucreased  resistance  in  the  aortic  system  is  mora 
readily  followed  by  cardiac  hypertrophy  iu  children  than  iu  ndnlts. 
If  tbore  be,  in  addition,  functional  disturbance  in  the  myocanlium,  i 
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from  aiuemia  for  ittstance,  there  will  be  primary  dilAtatioD  whicih  in- 
creases rapidly,  instead  of  hypertrophy  with  dilatation. 

To  this  there  must  be  added  the  effect  of  the  toxins  npoQ  the 
heart.  We  have  already  noted  that  the  scarlatiaal  poison  has  a  de- 
cided effect  upou  the  heart;  if  to  this  effect  there  be  added  increased 
resistance,  it  is  not  diffionlt  to  explain  dilatation.  We  now  know, 
from  obaerrations  made  in  variotis  conditionB  producing  OTerstnin 
of  the  heart,  pertussis  for  instance,  that  dilatation  of  the  heart  may  be 
easily  produced ;  even  as  the  result  of  prolonged  exercise,  soch  as  foned 
marches  in  soldiers  or  bicycle  riding,  temporary  dilatation  freqnentlj 
occurs.  In  children  especially  is  this  the  case,  as  the  heart  yields  mors 
readily  than  in  adults,  the  myocardium  being  more  stable  in  its  intra- 
nal  arrangement  in  the  latter  than  in  the  former.  The  peculiarity  of  the 
scarlatinal  heart  seems  to  be  that  hyi>ertrophy  takes  place  in  so  very 
short  time,  cases  l^eiug  on  record  in  which  the  whole  prooess  did  not 
seem  to  last  longer  than  from  one  to  three  weeks,  certainly  a  great  ex- 
ception to  the  couditioa  we  ordinarily  exxiect  in  compensatory  hyper- 
trophy with  valvular  lesions.  This  condition  is  observed  especially  in 
children,  as  that  of  dilatation  without  hypertrophy  is  more  freqn^iUy 
found  in  adults  than  in  children,  although  Steffen  reports  six  oaaea 
in  which  no  consecutive  hypertrophy  followed  dilatation  in  childien. 
It  does  not  seem  unreasonable,  from  our  knowledge  in  other  condi- 
tions, to  conclude  that,  as  a  rule,  dilatation  in  every  instance  mnst 
take  place,  even  if  lasting  only  a  short  time,  with  hypertrophy  follow- 
ing as  oom|>eusatory.  Clinical  investigation,  liowever,  must  deiei^ 
mine  this  point  for  us.  In  these  cases  the  myocardium  itself  may 
be  normal,  fatty  degenerated,  or  even  the  seat  of  graver  focal  lesions, 
depending  largely  upon  the  cause  of  the  dilatation. 

Finally,  there  niu»t  not  be  forgotten  those  cases  of  myocarditis  in 
which  the  lesion  of  the  myocardium  is  sufficient  to  produce  a  dilata- 
tion. This  condition  is  the  rarest,  but  nevertheless  one  that  mast  be 
distinctly  recognized. 

The  ordinary  form  of  endocardifin  is  the  one  that  is  osoally  found 
in  scarlatina,  although  many  cases  of  endocarditis  ulcerosa  have  been 
observed.  Endocarditis  is  a  very  common  complication  of  scarlatina, 
hut  by  no  menns  aa  common  as  some  of  the  French  observers  would 
lead  us  to  believe.  The  results  of  tlift  inflammation  are  usually  found 
upon  the  margins  of  tlie  vaI^^lIar  segments,  in  mild  cases  small  ex- 
crescences, in  st'vcn.'r  ones  producing  endocarditis  vermcoaa.  They 
follow  the  rules  of  all  other  forms  of  endocarditis,  being  most  com- 
mon in  the  left  heart.  Hometimes  the  lesions  disappear,  at  other 
times  the  usual  coni]ilic)itions  of  valvular  lesions  in  general  develop, 
or  at  other  times  again  masses  of  detached  fibrin  are  washed  into  the 
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oircnlatioD  prodacii^;  heniorrhagic  palmoQary  inf&rcte  or  emboliam 
of  tlie  oerebnil  ftrteries.  In  reicunl  to  the  iiatliolog\-  of  endocarditis 
there  can  be  no  doubt  Uiat  iu  the  majority  of  ioHtaticeB  it  is  caased  by 
the  various  pus-producers:  stapbyloooccna  pyugeues  aureus,  stajihy- 
lococctw  p70Beoee  albus,  streptococcus  pyogeoee,  the  bacillus  fceti- 
da»  (Paaset),  and  others  (Klebs,  Enster,  Weiobselbuum,  O,  Rosen- 
bncb,  FnUikel,  aud  Si'iuger).  Wjasukuwitch  and  Orth  have  not  been 
able  to  isolate  lower  forms  of  life- in  endocarditis  verrucosa  aiid  eudo- 
Cttrditis  fibrinosa  chrunicjt,  aud  it  i»  more  tbau  i>rol>able  that  all  cases 
are  uot  produced  in  the  same  mauner.  Again  tlie  actiou  of  tosius 
must  lie  taken  into  oonsideratiun.  The  discussion  that  has  been  going 
on  whether  the  lower  forms  of  life  are  brought  to  the  eudocanliuui  by 
means  of  the  blnod  or  the  lympluttic  circulation  catinot  l^e  of  interest 
ions;  it  is  sufficient  to  take  the  fact  into  account  that  microorgan- 
isms and  toxins  do  produce  endocanlitis. 

As  elsewhere,  the  lesions  are  not  always  localized  in  one  or  the 
other  of  the  three  di^'isions  we  have  ma<le;  sometimes  the  pericar- 
dium, myocardium,  and  endocardium  are  affected  at  the  same  time 
(paucjirditis) .  Indeed  it  is  difficult  to  conceive  of  an  eudo-  or 
pericarditis  that  does  not  affect  the  myocardium  to  a  greater  or  leas 
extent,  and  this  must  be  the  case  if  we  take  into  consideration  the 
peculiar  structure  of  the  connective  tissue,  and  therefore  the  arrange- 
ment of  the  lymphatics,  which  seem  continuous  from  i>ericardinm  on 
the  outside  to  endocardium  on  the  inside  of  the  heart. 

The  gaatrottitesliiiat  trnct  is  frequently  affected  in  scarlatina, 
much  more  frequently  than  is  iuilicate^l  by  autopsies,  although,  when 
the  patient  dies  of  the  graver  forms  and  early  in  the  disease,  evidences 
of  pathological  processes  are  always  founil. 

Reference  has  already  beeu  made  to  the  changes  fouud  iu  the 
mucous  membrane  of  the  gastrointestinal  tract.  Fenwick  has  showu 
that  the  muoooa  membrane  of  the  stomach  takes  part  in  the  general 
d»i<]Unmation  of  the  integuments,  and  that  iu  mild  cohcs,  more  tbuii 
severe  ones,  there  is  an  al)solute  loss  of  epithelium.  Besides  we  find 
great  injection  and  filling  up  of  the  gastric  follicles  with  various  kinds 
of  cellnlar  detritus.  Hesselwarth.  in  a  report  of  eighty-one  post- 
mortems at  the  Charite  in  Berlin,  has  found  twenty-one  instances  of 
•erere  gastroenteritis,  and  Crooke  states  that  catarrhal  gastritis  was 
found  in  most  cases  in  which  it  was  looked  for,  and  in  the  severe 
eaaen  both  interstitial  aud  follicular  gastritis  were  fouud. 

In  the  intestine  Virchow  showed  lliat  the  lymphatic  follicles  as 
well  an  those  of  the  omentum  were  nearly  always  much  swollen. 
Crooke  found  inflammatory  liy|>er]ilasia  of  the  lymph  follicles  and 
collectiona  of  round  cells  in  the  mucosa  almost  to  the  formation 
Vol.  XIV.^3  _ 
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pseadofollicleB ;  the  villi  were  Bwollen,  infiltrated,  Mid  demided  erf 
epitheliam.  Peyer's  patohes  BometinieB  preeented  the  appearanoe 
found  in  the  first  week  of  typhoid  fever. 

Wagner,  Biermer,  and  Klein  first  called  attention  to  the  condition 
found  in  the  liver  in  eoarlatina ;  there  is  thickening  and  ronnd-oell 
infiltration  of  the  connective  tissae  and  clondy  swelling  of  the  he- 
patic cells ;  in  some  cases  interstitial  hepatitis  is  well  marked  and 
sometimes  the  round-cell  infiltration  is  intralobular.  In  both  of  his 
communications  Crooke  refers  to  the  liver;  in  the  first  one  detailing 
minutely  the  changes  that  occur  in  this  form  of  hepatitis  intetstiti- 
alis,  agreeing  with  Klein's  description  and  adding  thereto  the  ooonr- 
rence  of  focal  necrosis.  Hesselwarth  found  hepatitis  in  twenty  ont 
of  eighty-one  cases. 

The  spleen  may  be  very  much  afi'ected  or  normal.  When  changes 
do  occur,  as  is  the  case  in  most  instancea,  the  organ  is  found  en- 
larged, not  infrequently  the  seat  of  focal  lesions,  either  bemoirhagio 
or  infiammatory,  frequently  hyperplastic.  Microscopically  there  are 
found  changes  in  the  blood-vessels :  thickening  of  the  adventitia, 
hyaline  swelling  of  the  intima  (even  to  occlusion  of  the  lumen),  pro- 
liferation in  the  muscalar  cells  of  the  media;  there  is  hyaline  degen- 
eration in  the  neighborhood  of  the  blood-vessels,  and  in  the  central 
portions  of  the  Malpighian  bodies  changes  are  found  similar  to  Uioee 
found  in  the  lymph  follicles. 

The  2}erilor>eti'm  is  sometimes  affected,  either  by  hemorrhage 
into  its  sac  or  by  inflammation,  or  the  cavity  is  simply  distended 
with  fluid. 

All  serous  membranes  may  be  afi'ected  in  the  same  way ;  the 
meninges,  the  pleura,  those  of  the  joints;  of  which  further  meu- 
tJOQ  will  be  made  in  connection  with  the  clinical  description  of  the 
disease. 

Lesions  are  not  infrequent  in  the  respiralory  tract.  These  are 
bronchitis,  bronchopneumonia,  croupous  pneumonia,  but  they  are 
not  distinctive  enoujjh  to  merit  special  description. 

The  same  can  be  said  of  the  lesions  of  the  nervous  system,  all  or 
any  of  which  may  be  found  in  any  infectious  disease.  The  lesions 
of  the  liver,  the  spleen,  the  serous  membranes,  the  respiratory  tract, 
and  the  nervous  system,  on  account  of  the  fact  that  they  are  found 
in  so  many  other  infections,  are  probably  not  due  to  a  special  action 
of  the  scarlatinal  poison.  It  would  be  an  interesting  study  to  de- 
termine what  diseases  are  due  to  the  virus  per  se ;  unfortunately  this, 
for  the  present,  is  impossible. 
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Symptoms. 

The  class ifieatiou  of  scarlatina  is  based  Upon  purely  cUnical  evi- 
dence, aay  other  basis  beinK,  from  what  has  been  said,  mauifestly 
impossible.  V^e  will  divide  all  cases  iuUi  uomial  and  abnormal 
scarlatina:  tneaniny  by  the  Jirst  term  such  as  represent  the  average 
drawn  from  the  obserratiou  of  a  grejit  unmlwr  of  cases ;  by  the  second 
any  case  which  in  any  way  deviates  from  the  aveiage. 

In  order  to  stnd,v  any  iiciite  exaiitheiu  systematically  it  iB  neces- 
sary to  make  certain  di^'isions  of  the  course  of  the  disease,  each  of 
which  ia  characterized  by  one  prominent  symptom.  The  normal 
ca«e  will  have  each  one  of  these  thoroughly  well  developed.  Authors 
differ  very  much  as  to  the  number  of  the  ])eriods,  but  the  following 
seem  to  us  to  offer  the  best  marked  boundarj'  lines :  (1)  The  period 
of  incubation,  extending  from  the  time  of  exposure  tfj  that  of  the 
Ijegtnning  of  symptoms ;  (2)  the  period  of  invasion,  which  is  marked 
by  the  subjective  or  objective  manifestations  of  the  activity  of  the 
]X)iBon;  (3)  the  period  of  eruption,  which  extends  to  (4)  the  i)eriod 
of  desquamation. 

We  have  purposely  refrained  from  going  into  au  historical  discus- 
sion of  the  various  kinds  of  scarlatina,  aud  the  various  periods  of  the 
disease  recognized  by  the  almost  infinite  number  of  authors  who 
have  written  upon  the  subject.  Many  of  these  classificatifuis  and 
subdivisions  are  too  subtle  for  practical  nse,  some  are  entirely  theo- 
retical, and  not  a  few  are  absolutely  hvjxithetical  and  the  result  of 
evolation  from  the  inner  couscioiisness  of  the  writers.  The  divi- 
BiouB  we  have  made  >\ill.  it  is  hoped,  be  found  to  meet  the  wants  of  a 
practical,  working  formula.  It  seems  impossible  to  condense  it  any 
more,  and  extension  would  only  make  it  indetinite. 

Normal  Form. 
Period  of  Incubation, 

If  we  take  into  consideration  the  various  factors  that  go  to  deter- 
mine the  length  of  this  period,  the  various  and  varying  figures  to  be 
given  regarding  it  will  be  readily  understood.  From  an  historical 
point  of  view  it  is  interesting  to  note  that  Trousseau  was  the  fiist  to 
insist  upon  a  short  period  of  incubation  for  sL^arlntina,  in  which  he 
was  quickly  followed  by  Murrhison  (wlin  iissertcd  that  the  jierlod 
nii^ht  vary  from  several  minutefl  to  five  to  six  days);  Richardson  re- 
ports himself  as  breaking  out  with  scarlatina  while  auscultating  a 
scarlAtiQoDa  patient.     The  latter   obsei-vation,  like  so   many  of  its 
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kind,  is  to  be  tnkeu  as  sliowiDH  how  t-ftreful  oiie  must  be  in  accepting 
conclusioDS  in  view  of  the  difficulty  of  the  subject.  The  factors  to 
be  takeu  into  coiisiileiatiou  in  the  study  of  this  subject  are  the  viru- 
lence and  (luautity  of  the  poison,  the  method  of  its  iutrodactiou,  and 
the  individual.  lu  regard  lo  these  we  can  only  reason  from  that 
which  is  known  of  the  other  acute  infectious  diseases,  and  therefore 
possibly  no  applietitiou  can  be  luiule  to  scarlatina,  as  has  beea 
pointed  out  before.  That  there  does  exist  a  difference  in  ^'irolence 
of  the  ])oisou  can  I>e  proven  by  i-eterenca  to  the  mortality  statistics. 
It  would  seem  rational  to  suppase  that  the  jioison  of  scarlatina  would 
not  behave  differentlj',  as  regards  the  human  being,  from  any  other 
poison  that  we  know.  In  other  words,  the  stronger  the  poison  and 
the  gitat«r  its  quantity  the  more  rapid  and  the  more  intense  its  ef- 
fect. So  that  in  the  presence  of  a  severe  epidemic  the  period  of  in- 
cubation should  l)e  shorter  in  the  majority  of  casea  than  it  would  be 
in  a  mild  ejiidemic.  Uuf<>rtunatj']_v,  as  Bsirthez  and  Sjmne  have 
pointed  out,  an  epidemic  is  the  woi-st  time  to  studj-  the  period  of 
incubation,  as  the  source  of  infection  cannot  be  determined  with  any 
approach  to  accurac;'. 

As  has  been  shown  before,  one  method  of  iutroductioa  of  the 
virus,  according  to  the  observera  quoted,  the  method  of  introductioD 
into  the  system,  is  In-  means  of  the  throat.  But  there  are  certainly 
other  methods;  tlius,  infection  through  o]>en  wounds,  infection  iu 
rluldl>ed,  aud  probably  infection  by  the  respiratory  and  alimentary 
tracts. 

Under  all  circumstances  it  is  necessary  that  the  poison  gets  int« 
the  blood  where,  as  Jamiesou  states,  it  multiplies  rapidly.  The 
period  of  incubation  is  that  length  of  time  elapsing  from  the  time  of 
espOHure  until  a  sulhcient  quantity  of  pois<m  has  lieen  produced  in 
the  circulation  to  cause  symptoms.  It  will  readily  be  seen  how, 
under  tWm  cii-cumstancea,  thi.s  porind  may  \ary  euonnously.  Take, 
for  instance,  the  mnst  common  lodgment  of  the  poison,  that  namely 
ill  H  cryiit  or  up<m  the  surface  of  a  tnn.sil ;  the  distance  from  this  sur- 
face to  the  blood  U  comparatively  a  long  one,  if  we  take  into  con- 
sideration tLe  iiuatomii'Ml  .sh'ui'ture  of  the  tonsil  aud  its  connection 
with  the  lympliatics  and  hi > x >d- vessels ;  especially  if  there  be  mId<Mi 
the  time  required  for  a  small  rpiaiitity  of  lodged  virus  to  multiply  to  a 
quantity  suflicient  to  jiroduce  syniptonis.  Ou  the  other  hand,  a  more 
direct  route  to  the  li!.>od  tbnn  by  inljalatitm  can  harilly  be  conceived 
of,  escejit  those  taken  by  surgh-al  aud  puer]iertd  scarlatina,  and  for 
these  Loreusen  has  shown  the  period  of  iucul>atiou  is  always  short 
(not  to  esceed  forty-eight  hours  in  thirty-eight  cases  studied  care- 
fully).    Paget,  Ciooilhart,  Howse,  all  agree  that  sudden  death  ou  tho 
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s^oncl  or  third  day  after  operstioa  may  he  due  to  maligoant  Bcarla- 
tinA  not  developed  (therefore  a  jieriod  of  iuciibntion  of  twenty-four 
hooni).  Trelat  ant]  Bokai  eacli  report  two  caseu  of  eurf^ical  scarlatina 
in  which  the  disease  dovelot>ed  within  the  firet  (Uy  after  the  opera- 
tion. In  most  cosps  of  puerperal  B<;arhttiua  the  same  condition  will 
be  seen  to  exist.  Jamieson  states  that  a  longer  jwrioil  of  incabation 
than  three  days  (u(>  to  six  days)  can  be  possible  oulj'  when  the  con- 
tagium  has  lodged  itself  in  the  body,  but  not  as  yet  entered  the  blood. 
The  study  of  the  periinl  of  incubation  from  this  point  of  view,  al- 
though presenting  new  ditGculties,  would  doubtless  result  iu  a  most 
importnut  contribution  to  our  knowledge  of  the  disease. 

Enough  has  been  said  heretofore  in  regard  to  individual  predis- 
position. It  is  snflicient  here  simply  to  call  attention  to  the  fact  that 
when  the  poison  does  enter  the  blood,  according  as  it  may  there  find 
sufficient  or  insufficient  jtabuliun  it  will  develop  either  very  ra])idly  or 
comparatively  slowly,  or,  entering  sterile  bloml,  not  develop  at  nU. 

It  would  be  impro]>er  to  leave  the  discussion  of  this  purt  of  the 
snbject  without  at  least  the  suggestion  that  no  critique  would  be 
comjdete  without  taking  into  consideration  thnt  whii-li  might  l>o  called 
tlie  personal  etiuationof  the  oljserver.  \Vithout  iuipugniug  tliocri'di- 
bility  of  any  one,  we  may  remark  tliat  many  will  consider  things 
proven  which  to  others  are  theoretical  or  hypothetical. 

From  a  review  of  n  largo  number  of  aiithtjrs  we  learn  that  the  fol- 
lowing have  observed  very  short  ]>eriotls  of  im-nbation :  Trojanowskj' 
(24  hours).  Loeb  (48  hours),  Forster  (24  hours) .  AIouko  Chirk  (several 
hours),  Liitz  (45  hmirs),  Ayer  |48,  69  hi>ui'H),  8oreiiHeu  (iu  7  cases 
under  24  hours),  Pukea,  Rehn  (24  to  48  hours),  Gintrac  (24  to  36 
hours),  Salle  (32  honrsi,  Kaven  (12  himrn).  Ou  the  oth^r  hand, 
there  are  many  who  have  seen  cases  with  hmg  ])eriods  of  incu- 
iMtion:  Trojauowsky  (28  days),  Hageubach  (3,  7,  11,  14  day«), 
V\*ertheimber  (11  citaes  4  days,  fi  cases  5  to  (!  days,  1  cawe  2i  days), 
Vogl  i.3  to  5  days).  Marchaud  CH  days),  Boylau  (40  cas^^s,  6  dayn), 
Bawy  (21  days),  J&miesou  (5  days),  Hamilton  (3  days),  Dukes  (1  to 
9  days). 

In  summing  up  the  evidence,  we  would  state  tliat  in  the  great 
majority  of  cases  tlie  period  of  iucul>atiou  lasts  from  four  to  seven 
»h»ys;  that  next  in  frequency  comes  the  number  of  cases  in  which 
the  time  is  to  be  counted  by  hours,  from  twenty-four  or  even  less  to 
fc»rty««ight  hours,  and  in  the  smallest  number  of  cases,  always  to  lie 
examined  into  most  carefully  before  being  accepted,  the  period  is 
longer  tlian  sev'cu  ilay:^. 
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Period  of  Invasion. 

The  period  of  incubatiou  is  absolutely  devoid  of  Bymptoms;  if 
tlie  patient  is  otlierwiae  well,  lie  does  not  present  any  evidences  of 
illness  until  the  invasion  begins.  Suddenly  the  symptomB  be^fin  to 
develop;  more  or  less  malaise,  chilliness,  decided  chills  or  convtil- 
sionrt,  depending  u]>on  the  age  and  temperament  of  the  patient, 
alteruatiug  with  seuiiiitions  of  heat,  a  feeling  of  heaviness  in  the  head 
to  a  distinct  headache,  complaint  of  tickling  sensations  in  the  throat 
or  decided  symi)toms  of  sore  throat,  anorexia,  and  vomiting.  The 
latter  symptom  occurs  in  the  great  majority  of  patients,  according 
to  ArcliJimhauH  in  .ill  children  when  there  is  anything  in  the  stom- 
ach. Billiugtim  saw  it  iu  eighty  cases  out  of  one  hundred  and  two, 
while  oi  J.  B.  Ayer's  twenty-three  cases  only  three  vomited.  The 
lattei'  is  certiiiuly  an  exceptional  experience.  The  vomited  material 
consists  of  the  contents  of  the  stomach,  some  mucus,  and  not  infre- 
qneutly  biliary  matter.  Otherwise  the  gastrointestinal  tract  ia  not 
affected,  constipation,  however,  being  the  rule.  Depending  upon 
conditions  to  bo  mpntioued,  the  patient  may  be  drowsy  or  wakeful 
at  intervals,  but  ahv;iys  complaining  of  beii^  ill. 

Exaiiiiuiitinu  of  the  patient  leaves  the  impression  of  decided  ill- 
ness; the  expression  is  dull,  there  ia  great  relaxation,  no  imx>ainneBt 
of  the  sensorium,  and  decided  aversion  to  activity  of  any  sort.  The 
face  is  flnslied,  siinu'wliat  fuller  than  uurnial,  the  eyes  are  dry  but 
dull,  very  littln  injection  of  the  coujuuctivje  l>eing  present,  no  lacry- 
niiitiuu.  The  lynqihatic  glands  are  already  enlarged,  eai)ecially  the 
Hubniiixillary,  the  ant''ri"r  and  posterior  cervical  groups,  not  infre- 
quently the  epitiDt-lilear,  axillary,  and  inguinal  glands.  The  spleen 
and  liver  vary  in  different  eiiideniies;  not  iufiequently  both  are  en- 
largi^il,  but  not  sullieii'iitly  so  to  be  jialpated.  Tbo  tongue  ia  coated 
with  a  tliin  wliite  la\er,  quite  universally  distributed,  but  frequently 
leaving  the  edges  reddened  and  with  its  continuity  already  disturbe«1 
by  h>  |)ei:eMiia  of  tho  tuiigifonii  papilln',  a  condition  which,  when 
more  fully  developed,  has  beeu  erroueiiusly  designated  !\B  strawberry 
tongue,  especially  by  Anierieaii  authors.  The  euanthem  is  already 
devehiping,  beginuing  as  a  briglit  red  ].unetate  discoloration  mx)n 
the  anterior  pillars  of  the  fpiuces  and  the  uvula  and  extending  very 
raiii<lly  over  the  soft  palate  to  llje  hard  palate,  covering  at  the  same 
time  the  iiincoiis  iiierjiiiraiie  i^t'  the  clieeks  and  gums.  It  is  usually 
thorougldy  well  developed  at  tlio  end  of  the  period  of  invasion.  The 
tonsils  are  reddened,  more  or  less  swollen,  and  not  infrequentlj'  par- 
tially covered  with  a  wjiitish,  semi-translucent  mucus.     Alonzo  Clark 
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Mvg  U)«r«  iit  lio  i^CArlfttuift  without  tLd  oxiHtence  of  iuflammatiou  of 
the  pbar^ns;  it  is  au  iulegral  part  of  the  diHf>a>itc,  and  an  eruption 
wiUjoutitianotsoarlatiiin.  Tho  temperature  mm  up  rapidl)-.  reach- 
in){  a  maximum  at  tlie  eud  of  thih  [leriod,  wtiieL  i^  mrely  below  104" 
F.,  and  not  unextjeoteJly  hiyli  wlien  above  this.  Higb  pulse  rates 
are  tJie  role;  there  is  a  diaprnportion  betwf^u  the  tomi>eratiire  aud 
the  palse,  which  coutiuuett  for  a  louy  time  throughout  the  (ronrse  of 
scarlatina  unil  in  one  of  ittt  (IJatiuguisliiDg  features.  A  rat^  of  140 
beata  per  minute  ueetl  uot  cause  anxiety,  even  iu  older  (.'hil<lreu,  and 
in  the  adult  1*20  is  by  no  means  uncommon  at  this  staj^Q  of  the 
ilisease. 

Tho  duration  of  this  period  is  very  flhort.  from  six  to  tweuty-four 
lioure;  as  a  role,  the  latter  approxiuiateH  the  normal  condition.  Au- 
thori*  vary  somewhnt  iw  to  the  time  rw|iiivi'il  fi-r  tluH  part  of  the  (Us- 
eaHe  to  run  itfl  coui-»e;  Barthez  ami  Sannii  put  it  at  I'i  (•)  34  hours, 
oven  1<*8;  Unterberjier,  1  to  2  days;  Uillinctou,  18  hours;  Archam- 
bault,  22  to  36  hours;  J.  B.  Aver,  usually  24  Iioui'h,  thi^  tnn^est  48 
bonni;  Trousseau  exceptionally  aa  much  asOdiivK;  Bolin,  12  to  24 
lioun,  HometimpJt  as  lou^  ns  24  days;  Hehni  iiud  Kii|>iihI.  12  to  24 
hours  to  2  to  3  day .s;  Leulk',  1  tii2d(iys;  Muiziivil,  12  to  'Mi  houi-s,  one 
case  in  which  the  eruption  ap]>enrpd  upim  the  sixth  diiy;  Alljertzii, 
from  2  to  3  hours  to  2  to  3  days;  the  older  authoi-s,  sutrh  as  Spreune] 
and  Wendt,  all  united  iu  asserting  that  the  duration  was  only  24  hours. 

Perml  of  Eriipri.Di. 

Exanthem. — The  eruption  Itegins  to  develop  uimn  the  lower  portion 
of  the  neck  and  upper  part  of  the  client,  npnn  tlio  sti-nintii  and  «nli- 
olavicular  regions.  It  is  ohai'iK'teriziid  iit  fir-Ht  by  disccrtt-,  but  dnsely 
pa«Tke<l,  red  points,  which  are  slif^htly  elevated  but  not  Hufliciputly  bo 
to  l)e  sei»<ibli.t  til  the  touch.  Almost  iiiiiriidiiil*ly  thu  \nvrU  oftlic 
ukin  between  these  jmints  become  reddened,  but  clone  inspection  at 
Smt  reveals  the  orij^in  of  the  redness  iu  the  poiuls  just  mentioned. 
Tlie  skin  l>etween  these  ]ii>iuts  yriidiially  also  cbaup'S  iu  color,  be- 
coming slightly  oedomatous  as  well,  so  that  after  twetity-fmir  hours  it 
tAkeanpoQ  itnelf  the  characteristic  scarlet  color,  the  jiointH  of  origin 
l>ecoming  slightly  pale  upon  close  observation,  but  the  whiilc  Inoking 
M  if  covennl  with  a  transparent,  nou-glisteuluK  stain,  de.-icribi-d  by 
various  authora  as  raspljerry  juice,  minium,  the  color  of  a  boiled 
lobster,  the  color  of  ruses.  et<-,  As  a  iniitter  of  fact,  tin'  color  viirie.t 
with  the  character  of  the  e|iidomic  and  the  Uiilure  of  the  skin  upou 
which  the  exanthem  develops;  it  is  iniposstlih^  to  describe  it  in  words, 
and  the  fact  that  it  it  difficult  torrpniibicc  is  bi.-.t  verified  by  Uie  many 
abortive  attempts  thiit  have  been  made  to  represent  it  iu  illustratiuus. 
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The  eruption  aprejuls  rapidly,  so  that  liy  the  end  of  the  foortli 
day  the  whole  body  ia  coveied  with  it.  It  has  been  stated  that  it 
is  characterized  b.v  a  peculiar  reaetiou  ujiuti  preesure  in  that  it  be- 
comes paler  aiid  then  the  teduess  liegins  at  the  centre  and  extends 
to  the  circumference;  any  oue  who  will  cuuscientioualy  try  this  reac- 
tion in  other  skin  tmublea  will  liiid  tliat  it  is  by  no  means  pathogno- 
monic, but  that  it  will  be  found  in  all  forms  of  trouble  in  which  the 
hyiieriemia  is  especially  developed  about  the  oi>enings  ot  the  skin 
glands. 

From  the  upper  part  ot  the  trunk  and  the  neck  the  eruption 
spreads  to  tlio  arms,  the  alHlomen,  thu  back,  and  lastly  to  the  lower 
estri-mities.  It  is  m  it  found  upon  the  face,  as  a  rule,  the  latter  uiain- 
tJiinin^  the  condition  described  iu  the  peril h1  of  invasion.  ^\'henit 
in  developed  upon  tlie  face,  it  ia  found  upon  the  forehead  and  temi>lee, 
the  cheeks  are  flushed  without  an  eruption,  and  the  lips  and  chin  are 
always  pale.  Upon  tlie  extremities  it  ia  fimnd  with  especial  intensity 
where  the  akin  i a  very  thin;  therefore,  where  it  covers  the  places 
of  flexiim  there  is,  as  a  rule,  a  peculiar  intensity  of  coloration. 
Upon  the  backs  of  the  hands  and  feet  it  is  also  well  developed,  but 
on  account  of  the  richness  in  sweat  (glands  of  tlie  palma  of  the  Lands 
and  Bok'B  of  the  feet,  iiiitwithstituding  the  thickness  of  the  akin,  the 
eruptiiiu  takes  upon  itself  a  uniform  color,  always  darker  in  shade 
than  anywhere  else  and  accompanied  by  swelling.  When  the  erup- 
tion ia  fully  dcvelojicil,  the  skin  is  chiiuyed  in  a  way  quite  character- 
istic; it  feels  tense,  dry,  and,  after  tlio  swelling  has  disappeared,  like 
the  skin  of  a  corpse,  having  lost  its  elasticity  as  well  as  its  %'itality. 
The  eruption  remains  at  its  maximum  intensity'  for  about  three  days, 
varying  from  one  to  as  much  lus  six  or  scveu  days,  and  then  fades  in 
the  order  in  which  it  appejired. 

There  are  iii-'-Ujii-iilhoin  nf  Ihr  er"ji/!a»  which  can  be  considered 
within  the  ncjrmal :  scarhiUiia  lii'vin,  which  is  the  special  designation 
of  the  form  already  descrilwd;  scarlatina  miliaria,  characterized  by 
the  eniptiou  of  small  vesii-loH,  psiiecially  well  developed  upon  the 
chest  and  back;  scarlatina  papulosa,  iu  which  the  original  puucta 
are  represented  by  greaterintiUration;  scarlatiuahevigata,  when  these 
puncta  are  somewhat  broiidcned  and  seem  to  reflect  the  light  more 
thiin  normally;  scjirlatiua  viiriegata,  iu  which  there  is  a  difference  iu 
the  color  of  tiie  skin  about  the  puucta  and  the  rest  of  the  exauthem, 
the  former  ln-ing  much  darkei'.  Iu  aome  skins  slight  hemorrhages 
take  ]>lace,  and  under  these  circumstimces  scarlatina  hjemorrhogicA 
may  be  considered  as  not  being  u  deviation  from  the  normal  type, 
althouKh  scarlatina  Im-moiTliagica  must,  as  a  mle.  be  looked  »p<in  lu 
an  abnormal  type  of  scarlet  fever. 
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Enanthem. — Tbe  euaiitlii^m  develops  iu  the  mouth  so  that  by  the 
bc-f^miiiug  of  the  period  of  eraptioii  it  is  at  its  luiutimum,  except,  in 
addition  to  th^t  which  hus  tieeo  de^tcribed,  there  ia  a  certain  aiuouiit 
of  Bnelling  of  the  toucaua  luemhrane  of  the  cheeks,  the  soft  i>alate, 
and  the  t^'iims.  The  lips  are  somewhat  Bwullec,  dry,  and  a  little  later 
may  become  fisstireil  and  covered  with  crusts. 

The  e^seuliiil  euuuthematic  ajipearaiice  of  this  period  is  to  be 
foond  on  the  tougue.  Coated  a&  it  waa  dining  the  period  of  Invauiou, 
the  fungifortii  pupiUie  become  more  promineiitf  the  tops  of  the  fili- 
form papiUie  fall  off,  and  we  have  a  thick,  opaque,  gray  ish-whito  coat, 
whot^e  surface  is  dull  but  even;  the  reduess  of  the  edges  increases  in 
area  aod  now  the  grayish-white  coating  seems  to  be  lifted  off  from 
tlie  tongue  (desquamation) .  It  can  easily  I)e  removed  by  friction  of 
any  sort.  At  the  end  of  the  second  to  the  fifth  day  we  finil  the  bmgne 
absolutely  denuded  of  plder  epithelium,  the  filiform  iia]»illiB  gone, 
the  fungiform  papillte  Tery  much  injected  and  swnUen,  the  circura- 
vidlate  paiiillffi  also  swollen.  The  color  of  the  tongue  is  red,  only 
iuteusified  by  the  elevated  papillte;  it  is  slightly  swollen,  its  surface  is 
smooth  except  for  the  infiltrated  papillie  and  may,  just  after  the 
termination  of  the  process  of  desquamation,  become  slightly  glisten- 
ing. We  have  now  the  condition  of  the  tongue  that  has  given  rine  to 
so  much  discussion,  that  has  I>een  called  the  strawl)erry,  raapljerry,  or 
cat's  tongue.  lieube  says  of  it  that  "  when  fully  developed  it  is  ahso- 
lnt4^^1y  imthognomonic, "  a  statement  that  is  exaggerated,  as  thi^re  are 
conditions  of  the  moutli  iu  which  this  appearance  of  tlie  tongue  is 
chronic,  rare  it  is  true,  but  iu  the  case  of  a  scurlatiuifnrm  eruption 
making  the  diagnosis  almost  impossible.  Ou  the  otlier  hand,  tliere 
are  normal  cases  of  scarlatina  iu  which  the  raspberry  tougue  is  not 
develope<l  at  all.  Again,  the  des^|uamation  does  unt  take  i>laco  so 
completel}-  as  described,  and  the  posterior  segment  of  the  tnngiic  re- 
maina  coated  throughout  the  course  of  this  period  of  the  disease. 

The  pharynx  and  tonsils  do  not  present  any  cliaracteri sties  differ- 
ing fn»m  those  described  for  the  period  of  invasion.  As  the  region 
aroond  the  tonsils  is  first  invaded,  the  euauthem  runs  ils  course  first 
thor^t;  tlie  coating  npon  the  tonsils,  which  can  usuaUy  be  detected 
upon  close  examination,  simply  represents  the  process  of  desquiLmu- 
tion,  which  can  be  seen  where  the  mucous  membrane  is  not  too  much 
disturbed  by  movement, 

Tlie  teiiijifrafui-e  curve,  as  an  average,  is  fairly  cliaracteristic  of  the 
disease;  it  may  be  represented  by  the  chart  ou  page  42. 

It  will  be  seeii  from  tliis  that  the  fever  is  a  febris  contiuua  for  the 
period  of  eruption;  marked  by  hiuh  mnrning  aud  evening  tenipera- 
tiire«,  rarely  below  HW  F.,  aud  that  under  normal   circumstancea 
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the  high  temperature  lasts  from  fonr  to  five  days.  The  temperatnn 
falls  by  lysis,  and  the  firat  break  comes  on  the  sixth  day  of  Ulnesa. 
Variations  in  normal  cases  are  as  follows :  The  temperataze  does  not 
reach  104''-105°  F.  as  a  maximum,  bat  reaches  102°  or  even  a  little 
less ;  the  fall  is  more  rapid  than  indicated  in  the  curve,  bo  that  it 
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Fio.  I.— Clinrt  f^hoirlDK  the  Temperature  Curve  in  A  T]'p[<^>>l  Cam  of  Scarlet  Psw. 


BometimfH  n,iniro;uiien  ilio  t.vjie  of  a  crisis  with  subnormal  tempem- 
tnros.  Akiiiii  the  tirst  iiuixiiuum  may  l>e  followed  by  crisis  or  lysis 
or  there  may  be  tyiiinil  tyjihoid,  Hte]i-iadder  iucrease  from  the  1»- 
giniiinn  nutil  fhn  iiiiiximiim  is  renched  (thi-ee  to  four  days — Vt^l). 
Heiini'li  notes  ill  ti  levit'w  of  175  cartCH,  4  witli  normal  morning  tem- 
peratures and  lii^li  eveuiiig  rise.  Litten  has  seen  the  same;  he  also 
notes  Sfjiue  ciiwes  witli  hi^ii  initial  fever  followed  by  an  afebrile 
course.     Janiiesou  iu  a  rejiort  of  200  cases  before  the  £dinbargh 
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Mwlico-Chimrgical  Soeietj'  gives  the  Diaximum  temperature  as 
foUowx:  In  11  cases  on  the  first  day,  in  7(i  cases  ou  the  second 
day ;  in  75  cases  on  tlie  third  day ;  in  36  cases  on  the  foorth  dav ;  in 
2  cases  on  the  fifth  day. 

As  a  rule  the  height  of  the  temperature  is  significant  as  indicating 
the  intensity  of  the  attack,  although  some  of  the  most  malignant 
forms  are  associnted  witli  subnornml  teinperatiires. 

The  pulse  is  rapid  througboiit  the  conrse  of  this  period.  Some- 
times the  ratio  between  respiration,  temiierature,  and  pulse  is  main- 
tained, hut  more  frequently  the  pulse  is  more  rapid  than  would  he 
warranted  by  the  elevation  of  tcmi>eriiturp. 

The  ej^argemeut  of  the  Ivuiphatics  and  spleen,  udtei)  iu  the  pre- 
Tious  period,  remains  the  same. 

The  tiriw  eitlier  shows  the  urtliuary  evidences  of  febrile  urine  or 
there  may  be  febrile  albuminuria  beginning  with  the  second  or  third 
day  and  lasting  to  the  sixth  nnd  sfveuth  (Juccoud),  Centrifngiited, 
the  urine  shows  cylindroids  and  degenerated  epithelium,  niri-h  casta 
or  blood  corpuscles.  Binet  found  albumin  in  tliirty-fnur  cases  out  of 
forty-three.  Stevenson  tias  found  it  in  sivty  per  cent,  of  all  cases  of 
acarlatimi,  and  Eisenschitz  thinks  albuminuriii  na  nnich  a  purt  of  scar- 
latina Its  n  cough  is  of  uieit^les.  Peptonuria  husheen  looked  upon  as 
cliaracteristic  of  scarlatina;  tor  further  details  see  the  section  on 
Ifephritis  (page  61). 

During  the  period  of  enit)tion  the  patient  U  afi'ected  differently 
accordiug  to  the  individualitv.  The  symptoms  are  produced  prin- 
cipally by  the  fever,  the  eruption,  and  the  sore  throat.  There  is 
present  loss  of  appetite,  constant  thirMt,  somnolence  with  delirium, 
or,  on  the  other  hand,  restlessness  with  more  or  less  ner\nu8  liiauifes- 
tations.  The  imtieut  complains  of  dryness  of  the  month  and  tliroat. 
tickling  or  jMiin,  especially  in  swallowing;  tlie  glands  at  the  anyle  of 
the  jaw  now  are  decidedly  swollen  and  fre<|ueutly  painful  on  pressure. 
The  eruption  causes  more  or  less  irritation,  burning,  smarting,  and 
itching,  «ud  treipiently  iuci-oases  the  restleswin-HS  of  tln'  putii.-ut. 

The   boicels   are   either   cousti|mted   or   louse;    diarrlirea  at  this 
I>eriod  of  tbe  disease  ia  not  to  be  looked  upon  as  of  any  specird  im- 
port, unless  the  number  and  char;u:ter  of  tlie  st^iols  tend  to  aflVil  tlie 
juitient.     Not  infrequently  urine  and  stools  are  passed  involnutitril\, 
altliongh  the  patient  knows  that  the  acts  are  alxiut  to  lie  perforr 
or  bare  been  done;  so  that  we  have  the  condition  sern  «o  oftej 
febrile  conditions  in  which  the  sensoriuni  is  jiertectly  intiitt  du: 
wakefulness  but  not  sufficiently  inhibitory  during  sleep. 

The  m-piniforij  "piHirnfus  is  singularly  fi-ee  fioiii  diseased  cou 
tions;  there  may  be  a  slight  seromucous  discharge  from  the  uot 
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bat  even  this  must  I)e  looked  npim  witli  siispicioD.  Tliere  may  be 
present  a  tb-y,  more  or  less  Lackiug  cougb,  but  this  Is  due  to  the 
irrittttioa  of  the  throat 

Ptfiod  vf  Deaqnamatioii. 

TJnder  normal  ooaditioiis  the  denquamatiou  begins  where  the 
eruption  first  miule  its  apjieaiauce,  t.c,  iipoa  the  neck  and  upper 
part  uf  tlio  chest.  It  varies  in  character,  Eiccording  to  the  inteusity 
of  the  attack,  as  far  as  the  general  symptoms  are  concerned,  to  the 
biatological  structure  of  the  skin,  and  also  to  the  individual  stnietur© 
of  the  ftkiu.  There  are  those  in  whom  a  most  motlerate  amount  of 
eruption  is  followed  hy  desquamation,  so  severe  that  it  produces  very 
intpuse  local  symptoms;  on  the  other  band,  in  others  very  iutense 
deH(]iiamatiou  is  accompanied  by  no  irritatitm.  To  the  former  class 
belong  those  in  whom  the  slightest  amount  of  local  irritation  jiro- 
dufus  dermatitis,  thowo  whos^  skins  are  easily  affected  by  insect  bites, 
thermal  or  chemical  irritants,  or  whose  skins  are  subject  to  eczema 
of  uou-coustitutiomil  origin. 

Tho  desijuaniation,  wheu  observeil,  is  preceded  by  the  i)eculiar 
api"iearauce  already  ilescriWil  as  occun^iug  at  the  end  of  the  period  of 
eniiition.  It  begins  in  one  of  several  ways :  upon  the  neck  and  trunk 
either  iu  the  fonii  of  small  circnhir  elevations  developed  upou  the 
original  puucta,  or  iu  the  form  of  epithelial  fissures  more  or  less 
regti la rly  arranged  according  to  Langer's  spaces,  or  without  reference 
to  those.  Tlie  circular  elevation  looks  almost  like  a  vesicle,  but  care- 
ful iiispectiouwill  show  that  it  is  simply  a  small  disc  raa<.le  up  of  dead 
ei>itlieliiim;  from  these  ]iiniota  as  starting- pi  aces,  the  skin  begins  to 
be  shed  in  all  directions  luitil  the  small  desquamating  circle  meets 
other  circles  starting  from  other  puncta,  and  in  this  way  all  the  old 
skin  is  gradually  removed.  The  motliod  Im'  fissures  ia  more  readily 
noticed  thau  the  one  just  descrilx-d,  but  is  not  so  common,  and  for  this 
reason  the  statenieut  is  bo  fref|neutly  met  with  that  desquamation  is 
nidimeufary.  In  this  method  tlie  skin  looks  almost  like  that  of  ich- 
th>  osis  and  the  scules  fall  off  as  in  the  other  methoil,  iu  small  particles 
which  are  found  floating  upon  the  surface  of  the  water  used  for  bath- 
ing. The  third  method  is  simply  a  rudimentary  development  of  the 
serond, 

Upou  the  face  the  desquamation  is  furfuraceous ;  it  can  Imrdly 
lie  called  scarlatinal  desquamation,  but  is  the  same  tus  might  occur  in 
an.v  condition  in  which  there  has  been  so  mm-li  congestion  of  the 
akin.  As  a  rule  it  ia  absent,  occasi'iually  it  happens  that  genuine 
lesquamalion  does  occur  about  the  forehoad  and  t«;m]iles.     l'|ion  the 

er  segment  of  tlie  trunk,  the  arms,  nud  legs  desijuamatiou  takes 
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plaoe  Id  lameUie  (desiiuamatio  niembranaeea) ;  thia  begins  tiaoally 
b>'  a  fi88ure  ia  the  dead  ei'ithelium,  anil  tlieu  the  akiu  strips  off  or  ia 
palled  off  in  long  membrauee.  The  author  has  iu  hia  poaaessina  a 
strip  of  dead  skin  that  represeuts  the  whole  covering  of  the  aiiterior 
asixKrt  of  the  forearm.  But  deaquamatiou  here  may  also  be  fur- 
faraoi>ous. 

The  moHt  characteristic  desqnamntiou  la  found  upon  the  jialms 
of  the  hands  aud  soles  of  tlie  feet;  it  begins  last  upon  these  places, 
moally  upon  the  ball  of  the  thumb  and  immediately  under  the  nails. 
In  tbe  latter  ]ilace  there  develops  a  fissure,  beginulng  where  the  nail 
is  attju-hed  firmly,  and  then  the  akin  strips  off  always  according  to  the 
lamellar  type,  never  the  furfuraceous.  This  is  the  only  place  ujwn 
the  body  where  the  type  of  desquamittion  is  always  the  one  kind, 
never  mixed  nor  furfuraceous.  It  is  not  uncommon  to  find  casts  of 
the  fiiD^rs  or  toes  taken  away,  but  usually  the  patieut  does  not  allow 
these  casts  to  form. 

Iu  some  cases  desciuamatiou  ia  pitcee«lingly  rudimentury  and  must 
be  looked  for  most  carefully  before  it  can  be  detected. 

It  is  im|K>8BibIe  to  describe  the  deaquamatiou  as  it  may  occur  in 
any  one  iudiriduaj.  It  has  been  shown  that,  although  subjected  to  the 
influeneea  mentioned  before,  destinamatinn  may  hike  pluce  iu  reginus 
upon  which  there  has  been  no  eruption,  and  that  the  most  viiilent 
exanthem  may  be  followed  by  rudimentjiry  desi|uamiilion,  and  the  re- 
rente;  but  upon  the  whole,  the  more  violent  the  general  symptoms  are 
in  the  beginning  the  better  marked  is  the  dea(|uamation,  and  the  better 
marked  the  development  of  the  original  puuotci  ia  the  better  marked  is 
also  the  desqnamatiou. 

It  is  not  otdy  the  skin  that  is  affected  during  this  period,  but  all 
epithelial  tissues — the  hair,  the  nails,  and  the  teeth.  Tlie  liitir 
breaks  off  after  scarlet  fever,  the  uails  always  show  indentations  and 
eometimea  are  shed,  and  the  forming  teeth  are  more  or  lesa  affected, 
nsmilly  by  lack  of  enamel  deposit,  Bometimes  in  the  deeper  structures. 

The  temptn-afiire  now  begins  to  full,  as  showu  iu  the  chart  i>U  page 
42;  with  it,  but  usually  one  or  two  days  later,  there  is  a  full  iu  the 
pulse  rate.  With  both  of  these  there  is  a  marked  change  in  the  ap- 
pearance ot  the  patient;  not  uucommouly  there  tolinwa  a  prolonged 
aleep,  otherwise  the  appetite  remains,  thirst  disappeurs,  the  exan- 
them n^d  the  changes  upon  the  tonsils  gradually  grow  leas  aud  less 
until  the  tongue  ia  again  covered  with  epithelium  aud  the  tousil 
ia  reduced  to  its  normal  size.  The  Iymi)hatic8  come  buck  to  their 
QormAl  condition,  tlie  heemoglohiu  iu  the  blood  ia  gradually  iu- 
creaAed,  the  urine  is  neither  albuminous  nor  febrile,  and  by  the  end 
oi  the  second  week  it  is  with  <Uiticulty  that  the  patient  ia  kept  in  bed. 
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The  period  of  dcsquamatiou  lasts  from  two  to  four  weeks.    Cala- 

I  bwfftir  ^ives  the  jK-rind  tm  frfnii  tvio  to  Iiva  we«kH ;  TlioioBS  (na 

severaJ  days  to  several  weeks;  Barthez  and  Sanno  state  the  snngi 

to  bo  from  oue  to  thivo  wockiD,  aikI  Bohn  »n\s  tliat  it  Uttts  two,  fou, 

sis,  aud  eight  weeks. 

Ill  uonnal  easeH  tho  progitosis  i»  nb^olutelj'  favoraUe,  tibe  end  it 
always  rcKlUntio  ad  infegrum.  The  disease  runs  iU  coaise,  aal 
by  the  time  divtquaiiiutiou  is  ci>m])Iote<l  the  patieDt  i»  aa  well  u  be 
Vita  l>efore  tho  attack,  ready  to  lake  up  bis  occapadou  and  to  U 
treated  as  porftwtly  well. 


AfiSOElCAI,  Fo&us. 

Undor  thia  hoading  oome  those  casei*  in  which  there  i8  either  iaik 
of  development  or  too  in'eat  development  of  such  symptoms  as  belouti; 
to  the  iiormal  ctmr^tt  or  iii  which  euiiiplications  are  added  to  these 
Dormal  symptoms.  The  clasaificatioii  that  we  would  make  is  tbio 
u  follows : 

I.  Eudimentary  forms; 

n.  Grave  oxoesnively  developed  forma; 

m.  Complicatetl  forma. 

It  had  alwayiii  seemed  to  me  a  waeite  of  time  lo  dincnm 
cations,  aa,  after  all,  they  only  serre  a  temporary  coavenience. 
above  subdivisions  it  will  bo  seen  that  the  term  maliKiuuit  as  being 
too  elastic  as  used,  has  been  discarded.  No  well-marked  line  of  de- 
marcotiou  can  bo  dniwu  botwoL^u  rnaliKTinut  and  grave  forms.  Hatig- 
uauoy  may  be  due  either  to  the  acarlatiiial  poison  or  to  complica- 
tiotm;  bnt  as  the  poison  of  Hcnrlntiua  haa  not  been  isolated,  it  will 
be  better  to  omit  the  term  entirely  from  a  classification. 


Rudimentary  Forma. 
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Rudimentary  forms  are  those  in  which  oue  or  the  other  period  of 
the  disease  is  imt>erfectly  develoited.  It  will  be  seen  tliat  us  each 
period  has  its  cardinal  symptoms,  the  clinical  description  will  hiuge 
ujwa  the  rudimentary  development  of  these.  In  the  period  of  inra- 
aion  we  sometimes  find  an  entire  absence  of  symptoms.  The  duration 
of  the  period  may  lie  very  short,  only  a  few  hours,  and  then  of  couise 
there  can  bo  no  symptoms  of  any  magnitude.  Ad  afebrile  period  of 
invasion  probably  occurs  very  frwuiently,  nt  all  events  there  is  often 
such  an  utter  lack  of  evidence  of  sickness  tiiat  it  is  over!of)ked.  The 
symptoms  of  gastric  derangement  may  also  be  absent  Bnt  the  moat 
import&nt  lack  of  development  will  he  found  in  the  enaothem.     Some- 
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is  only  badly  developed,  (lossibly  a  little  reduoB8  of  the 
Itftrynx,  or  the  pillars  of  the  fauces,  nithoat  much  involvement  of  the 
mpb  (glands,  uot  oveii  iha  scarlet  fovci  tont^o  ebons  Haeli  in  a 
ifficiently  cbamct<'ri8tic  mnuuer  to  be  coiicluHive,  or  there  tnny  1)0  no 
UUithem  ut  all.  The  tonsilH  in  the  latter  con<Ution  are  not  enlarged, 
Dd  tbia  condition  may  i>er8iHt  tbroii|{hout  tlie  uliole  coufMO  of  the 
isease  when  there  is  developed  tliat  form  which  haa  been  called 
nrlatina  niiio  aii>;itm. 

In  the  third  period  the  exautbem  is  the  symptom  that  shows  most 
luiations.  It  may  be  very  nidimeutar)',  not  characl«rii«tic  iu  its 
Bvelopmcnt,  lasting  only  a  few  hours,  resembling  an  ordinai'y 
rrtbema,  or  a  ]>r(.-H«ure  »ikU,  or  the  redness  rliio  to  f<!Vor.  Or  tho 
untbem  may  be  entirely  wanting,  scarlatina  sine  exanthemate.  In 
rsMfl  tht-re  may  be  a  rudimeut^iry  eimutbem,  Hipixa  Ti»t  unffi- 
characteristic,  or  it  may  be  well  developed.  In  them  tlie 
:i8  can  be  CHtabliMhod  only  by  taking  into  counideratiou  the 
its  and  the  surroundinf^H  of  tho  patient.  These  cases  are 
to  occur  in  counectiuu  with  a  wido)«j>n;iid  epidemic  in  i>cr80iM 
e  sQsceptible  to  scarlatinal  poison  or  in  such  as  have  had  scarla- 
iu  childhood.  It  ia  freiiueutly  found  iu  ivdulUt,  is  uot  micum- 
lonly  overlooked,  and  is  often  the  caiwe  of  the  spread  of  epidemics. 
fanner  days  of  bad  sanitation  it  was  not  an  micommou  exijorieuce 
Hud  variona  tyjH^  of  tlie  diiteaite  represeute^l  in  one  family,  the 
irs  simply  having  scarlatina  sine  exanthemate,  the  whole  dis- 
bAiog  represented  by  a  form  of  angina  that  was  oalltKl  nurses' 
>rB  throat.  As  there  are  peojile  who  cuuuot  nurse  <li])hthena 
ithout  g^'tting  nurses'  sore  throat,  wliii-h  upon  Itactf^riologica!  in- 
itigation  proves  to  be  diphtberia,  so  there  are  others  who  cannot 
nte  scarlatina  witbout  suffering  from  sore  throat  which,  if  we 
■nlil  isolate  the  cause,  would  sometimes  nndoubtedly  prove  to 
trne  scarlatina.  When  the  scarlatinal  tongue  develops  iu  these 
as  it  does  in  most  instances  but  not  always,  the  diagnosis  is 
«a«ier. 
The  fever  may  be  so  slit;ht  as  not  to  call  attention  to  its  exist- 
when  measurtnl  witli  the  thermometer  it  does  not  go  alxive 
F.,  lasts  (or  a  few  days,  and  then  disap])ears  entirely.  With 
Um  general  ooaditiou  of  the  i>ationt  does  not  show  any  evidence 
f  Ulneoa;  the  appetite  continues  good,  digestion  is  unimpaired,  and 
I  patient  rather  ridicules  the  idea  of  being  treated. 
The  dnrotiou  of  this  pcriiwl  may  Iw  only  twelve  to  twenty-four 
Don,  and  of  course  is  then  overlooked,  or  it  mnj  be  a  few  days.  For 
s»ke  of  the  patient,  as  well  as  for  the  sake  of  the  surroundings, 
le  treatment  roust  be  the  same  as  that  of  any  other  ease  of  soarla- 
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tina,  for  not  infrequeiitly  cases  of  tliia  cluss  develop  iiito  ft  compli- 
cated form,  reiial  trouble  seepecially  occurriug. 

The  period  of  destiuamation  mu,v  be  marked  by  a  lack  of  Bcalio^  or 
by  detiLiuamatioii  not  eharacteristic  of  scarlatiiia.  Cesquaiuation  may 
be  absent  altogetber,  or  it  may  be  present  only  upon  certain  parts  o(' 
the  boily,  the  elbows,  the  knees,  the  palms  of  the  hands,  and  the  sol« 
of  the  feet  being  the  luoat  common  places  for  desquamation  in  rudi- 
meutary  forms.  Or  the  desquamaliou  may  not  be  lamellar  at  all, 
noticeable  only  in  tho  water  of  the  bathtub,  furfuraceous  and  tiien 
only  in  spob?,  so  that  from  it  the  iliagnosia  is  impossible. 

Lastly,  we  must  call  attention  to  a  rudimentary  form  which  ia 
supposed  to  o^st  aud  iu  M-hich  ilone  of  the  symptoms  of  scarlatiiK 
are  present,  but  iu  which  the  only  manifestations  were  gastroenteritia 
or  nephritis.  Leube  remarks,  and  justly,  that  until  the  scarlatioAl 
Tims  is  isolated,  om*  judgment  in  regard  to  the  nature  of  these  casta 
must  be  withheld. 

As  a  resume  of  the  auomalons  rudimentary  forms  without  compli- 
cation we  Imve  made  the  following  table: 


pBriod  of  luviuUon. 

Period  of  EiADtbem. 

Noniml. 

IIiiillniL-iJtiiry  ornlisent, 
RmiiniiHilnrV  onilisent. 

Normal. 
Rudtmentary  or  ftbMat. 

Atinormully  long  or 
Abuormnllr  short. 

Ni  •rill  111, 

Ruilimenlury  or  absent, 

ttiiiliiiipntiiry  or  iiIim-dI. 

Norma  1. 
Normal. 
RiKlimcntnry  or  abwot. 

With  on  I  enantlieni. 

Noniml, 

jtiiiiiiiieiiinry  ornhsi-'Ul. 

Hiiiliiniutftry. 

No  mini. 
Niirmiil. 
ItuiliiDoiilaiy  or  abs^st. 

Afebrile. 

N'TiiiLiI  iir  atplirilc. 
Kudinicnliiry  nr  iihseiit.with 

or  wiilioiii  fcvur. 
Riiilimpiitiiry  wUIi  orwith- 

mil  fever. 

Normal. 
Noniml. 

niiillmeutary  or  absent. 

STcessivdy  Developed  Fonna, 

This  division  must  of  necessity  be  tentative,  as  it  involves  only 
thc^e  cases  that  are  excessive  on  account  of  the  finality  or  quantity 
of  the  Boarlatiniil  vinia  taken  into  tho  system.  In  the  vast  majority 
of  cases,  as  has  lieeii  rejioatudly  [miuted  out,  the  excessive  develoj'- 
meut  of  symptoms  is  due  to  tba  streptococcus  pyogenes;  bat,  aa 
Fraukel  and  FreuileuU-rg  slut*',  some  of  tho  malignant  esses  o! 
scarlatina  owe  Iheir  iimligniiiicy  not  to  tho  streptococcus  but  to  tbe 
Bcarlatiuul  virus.  Wn  would  then  consider  only  those  cases  aa  be- 
longing to  this  class  in  which  it  ii  fair  to  suppose  that  the  localiza- 
tion of  the  vints  has  produced  the  grave  sympttiraa — a  task  both  dlffl- 
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cnlt  and  fran^ht  with  »  certain  amuuiit  of  risk,  in  tlmt  the  discovery 
ol  llie  »carlntiiml  jx^iiaou  /md  its  pronerties  ma.v  overturn  all  our  cou- 
cepts  of  tiie  jireseiit. 

Tln*««  ca»f«  iimj  be  nidimentary  tdao,  and  in  two  ways :  in  tbiit 
Uir^'  f«ti<uit  doeti  iiot  live  lon^;  enoogh  to  develop  all  the  s.vmptums  of 
tku  •various  periods,  or  in  that  the  syruptoma  nu  the  part  of  nue 
•jiIAtmtns  go  dominate  the  whole  clinical  picture  that  either  the 
otEera  are  loat  sight  of  or  actually  do  not  develoji.  The  character- 
j»Uc  featuro  of  thia  cla.ss  of  cases  is  the  iuvol\'emput  of  the  uen'ona 
B.vstem.  Foet-mortem  examination  reveals  lesious  iu  the  ceutiid 
nerrooa  syateni,  and  then,  as  a  rule,  only  ctdema  of  the  brain  snb- 
stance,  injection  of  the  lueniuyes.  overfiUinB  of  the  veuti-icles;  iu 
addition  there  are  found  the  chaDge»  already  dewcribed  iu  connection 
with  the  myocardial  leBions,  The  temptation  esiats  to  exclude  all 
such  oatte-H  from  this  class  iu  which  distinctly  inflammatory  lesioua 
exist,  these  being  due  to  the  presence  of  lower  forma  of  life  otiier 
than  that  of  scarlatina ;  again,  here,  a  conclusion  would  he  tentative. 
Leichtensteni  thinks  that  the  cerebral  symptoms  are  due  to  localizi>d 
ced'ema  of  the  bniiu.  caused  by  irritation  by  the  sctirlatioal  poison, 
and  lias  classified  them  as  follows : 

Comn — duo  to  crdenin  bdiI  nuicinia  of  tlio  anterior  [vrcbrnl  liilicR. 
ConvuUluns  an  biic  oido — duu  tu  U'dema  aud  aiiieiiijti  uf  IIil-  c»rtl<-iil  nvAtir 

CTiilrts  luniliitcnil)  or  Uieir  I'om  hi  cling  lilires. 
Hmidiiclie— due  to  ipiloniiiiirHl  nnimiin  of  the  nicuiiigoK, 
Tucliypnoii  iinil  lucbycardiii— duu  lo  n'lk'nm  iiiiil  muu'iiiIu  of  llic  mixllilln 

ohiongnln. 
General  i-oiivtilHiooa — due  tu  aileaia  and  auit'uiln  of  i\i<-  jions  nr  cDrllciil 

motor  cmires  (liilnicnil), 
BllaUrol  amniiiiwis  wiili  pupil  reari.loii  Intiict^iliii*  lo  (I'llciiiii  ami  aiiii-- 

mfa  of  ibe  posterior  loliea  of  cerelinim.  corpora  quailrlgeininu. 

In  describing  these  cases  we  must,  for  the  sake  of  ^iuiiilioity,  tVi*- 
card  the  method  employed  in  the  other  two  funns,  becanwe  Hnlidivi- 
siotM  cannot  be  miule  here  with  profit  and  individmil  typet  run  their 
coarse  in  peculiar  ways.  Only  one  kind  !ihm  all  tln^  pfriods  thor- 
oughly well  develo]>ed,  and  this  form  in  really  the  one  that  liJt:i 
prompted  ub  to  make  the  sulMiivisiou  we  liuvti  made.  It  can  lie  called 
tho  exc«M»ivu]y  develoi>ed  form  jxir  cxcvUnur  and  is  charjicterized  by 
an  increased  development  of  nil  the  normal  Nviiiptouis.  The  fmrr 
curve,  taken  from  one  of  my  palieuta,  a  little  girl  aged  wis  ycar^, 
when  compared  with  the  normal  cune  will  sliow  liow  this  symptom 
Is  exaggerated. 

In  this  patient  every  symptom  was  exaggeruted ;  it  will  be  noticed 
that,  with  tli«  eruption  on  the  necond  day  the  temiierature  toso  to 
Vol.  XIV. -^ 
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106"  F.,  remaiuiun  between  105"  and  107"  uiiHI  the  morning  of  tie 
sixth  day.  when  thi^re  develoiied  n  lysis  ending  in  a  practically'  Donoftl 
temperature  (iu  the  tweKtb  day,  but  really  showing  slight  elevatioDfl 
uiitil  the  fifteenth  day.  The  eiiantliein  and  exanthera  were  the  most 
violent  in  regard  to  intensity  and  extension  that  could  be  iniaginei); 
there  were  present  miliaria,  which  became  confluent  uiid  in  pIscM 
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Flo.  %— Chart  Showlnj:  the  Temperaiiira  Curve  Ed  ad  Erc^flflvot^  Peveloped  Fonn  of  BcktIM 
Fovar,    Tlitf  ilulCvd  liiiu  n^pre^vDlji  Uie  Icmircraturf,  ilin  coulifiiioua  tipe  the  pul«e  ^urvo. 


resembled  the  veHiclea  of  heri)e8.  During  the  period  of  the  eruption 
there  was  coiistant  delirium,  jat'titntiou  and  wakefulness  relieved  only 
by  hydrotherapy,  and  fnllmvod  on  the  beginning  of  the  sixth  day 
by  &  c(»ip«t<tHfi  fouditiun  wliii'h  liiatod  fur  over  forty-eight  hours. 
The  pulse  was  very  rapid,  an  will  Ijb  seen  by  the  chart,  but  as  it  fell 
with  the  ti-inperatnirn  it  seemwl  that  the  synchrouous  action  of  the 
important  uerve  centres  was  not  disturbed,  and,  ajs  a.  matter  of  fact, 
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after  the  eighth  day  the  child  iiia«Ie  a  jterfeot  and  uninternipted  rw- 
covfiry.  No  more  excgoisite  condition  of  enlarged  lymphatics  conld 
have  been  observed  in  any  disease;  both  the  liver  luid  sploen  were  also 
e4i]iir>;ed.  PnriuK  the  ]>eriod  of  deeiiuonitition  there  develo[>ed  iuhr- 
trigo  and  fisBoi'efl  ^oin^  into  the  corinui  iu  vitnons  intrta  of  the  body. 
The  strawberry  tongue  wae  develoi>eil  to  ita  most  perfect  condition, 
the  toi4;iie  lookin>{  as  red  as  au  imbroiled  beefsteak.  There  wan 
febrile  albamiuurta,  but  no  evidence  of  renal  trouble  beyond  this. 
But  with  all  this,  there  was  not  a  single  complication,  simply  an 
excesiiiTe  development  of  all  the  symptoms. 

Moat  of  the  forms  in  this  class  are,  uufortnnately,  radimeutary ; 
it  is  imro  to  have  a  case  go  on  to  recovery,  usually  the  result  is 
ileath.  The  fatal  termination  most  couimonly  occurs  iu  the  |M?ri(jd  nf 
eruption,  next  duiing  the  i)eriod  of  invasion,  and  most  rarely  doe»4  the 
patient  live  fco  enter  into  the  {leriod  of  desquamation.  Tliey  all 
have  tiie  samf  neuenil  cliarncteristica,  the  symptoms  varying  with 
the  indiWdual  and  the  eud  coming  as  the  result  of  paralysis  of  Hume 
vital  nerve  or  nerve  centre,  or  changes  in  some  vital  organ,  especially 
the  heart.  By  some  it  has  been  supposed  tliat  in  di-atli  by  the  heart 
the  vagua  or  its  centre  is  affected,  as  in  di|>btheria  ;  death  due  to  pro- 
fiwo  diarrhoea  is  supposed  to  be  due  to  some  lesion  in  the  Hplatichnic 
nerves  (Henoch);  the  former  view  has  been  discussed  in  cnnuection 
with  pathology;  the  latter  has  found  no  verification  as  yet.  What 
role  is  played  by  the  ao-called  statuu  lymphaticus.  called  into  consid- 
eration in  connection  with  scarliitina  especially,  must  l>e  determined 
by  future  investigations;  the  theory  is  very  eutieiiig  but  as  yet  not 
sufficiently  wnrk«l  out  in  practice.  Up  to  tlie  present  pathological 
nftatomy  haa  not  given  us  sufficient  data  fn  explain  the  virulence  nf 
theno  attucli)«;  this  should  not  l»e  asked  For,  bowever.  km  the  mecliau- 
inm  i»  the  aame  aa  in  any  other  severe  acute  iutniiication;  no  one 
asks  of  the  pathologist  an  explanation  in  case  nf  fatal  strychnine 
[toisoning,  and  these  cases  must  be  lonked  upon  as  iustani-es  of  fatjd 
Bcarlatinol  jK>isi>uing  without  lesions  appreciable  tn  out  pi-esent  niodi-s 
of  investigation,  all  of  which  will  Itecome  clear  after  the  physiological 
effects  of  the  si'arlatinal  poison  shall  become  knnwn. 

The  most  rudimentary  form  is  that  in  which  death  occurs  during 
the  period  of  invasion  or  in  the  Ijegiuning  of  the  third  periotl— sucli 
cases  can  properly  be  called  foudroyaut.  The  most  common  symptfuu 
is  the  high  temperature,  which  occurs  iu  all  ttiese  cases  when  there  is 
no  complication.  The  patient  is  taken  ill  with  high  fever,  tempera- 
tnrea  of  110.5^-111^  F,  being  tm  record.  With  this  there  may  or 
may  not  be  vomiting,  the  enanthem  may  nr  may  not  be  present;  it 
IB  absent  especially  in  those  cases  that  nm  a  very  short  course.     Biar- 
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rhcea  is  also  a  symptom  in  some  of  these  cases.  The  pulse  is  tctj 
lii^li  from  the  onset,  120-HiO  and  fref|ueutl,v  above,  sometiuies  snulL 
sometimes  bnuuiliDg  au<l  full,  becoming  irregnlar,  intermtttdiit. 
sometimes  even  slow.  In  a  short  time  the  symptoms  ou  the  part  ol 
the  iiervoiia  system  begin  t)  develop.  First  headache,  theu  delir- 
ium, wliich  is  violent  liut  passeu  rapidly  into  a  statue  of  somoolence, 
and  this  is  again  <|uickly  tollnwpfl  by  cuma,  usually  very  profoonJ. 
Bometimi'!*  coina  vigil  or  Rlt*?rnating  foriii-s.  During  the  stage  ot 
coma  convulsions  may  develop,  partial  or  general;  the  uriue  it 
retained  or,  with  the  tieces,  is  passed  involuntarily ;  and  death  romM. 
pulse,  teniiieraturo.  and  respiration  going  higher  and  hi^jher,  Uie 
Cheyne-Stokiis  rfsjihation  and  ty[ie  of  pulse  developing,  until  botli 
pulse  and  respiration  cease,  sometimes  one  first,  sometimes  the 
other. 

When  the  fatal  termiuation  does  not  come  so  booq  a  typhoid 
conditiuu  may  develop,  characterized  by  dry  tongue  and  month, 
a  certain  amount  of  meti^oriMm,  Mmall  pulse,  cold  estremities,  and 
finally  colhipse.  If  the  eruption  develops  at  all  in  these  forms,  it 
is  either  rudimentary,  appearing  and  disappearing  in  a  very  short 
time  or  it  may  be  developed  in  the  moat  invgiilar  way,  possibly 
ujjou  tlie  extremities  and  not  upon  the  trunk,  frei^ueutly  as  scarlatina 
papulosa  or  varil■^;atll,  alwityn  with  a  tfiideucy  to  cyanosis.  These 
patients  live  frnui  eleven  hours  (Trousseau)  to  forty -eight  houre. 
Hemorrhages  are  not  common,  this  sym]>tom  beiug  especially  devel- 
oped in  ciises  of  streptococcus  cotnplicattim;  but  they  may  occur  from 
any  of  the  mucous  moiiibraues,  ])etecliiie  amy  develop  uv  the  eruption 
may  Im-  hemorrhagic  in  character. 

TiiH  most  common  f(ii'm  is  that  in  which  the  whola  couditioti  lasts 
from  throe  to  tive  days  into  the  jieriod  of  the  eruption.  Tlie  period 
of  iinawion  in  these  cases  may  be  normal  or  as  in  the  foudroyaut  cases. 
In  thu  tirst  iiistaiice  the  nervous  -si  rnploms  appear  upon  the  second  or 
thiril  daj  i  if  the  eruption,  this  latter  stage  developing  normally ;  the 
wrilerliiissppuitthnronghly  well  ('stalilislu'd  in  every  regard,  wheuthe 
temperature,  pulse,  and  ivspii'atiou  Vwgau  to  rise,  the  eruption  disa]'- 
peared,  not  all  over  the  body  and  in  the  normal  sc'iuence,  but  remaiueil 
in  patches,  larger  nr  siaalh'r,  possibly  cyanotic  or  even  petecliial, 
and  then  tlie  nervous  aym|itoms  described  before  developed.  Some- 
times the  conditiim  of  scarlatinal  typiioid  fso  much  made  of  by  Ger- 
man .luthora)  develops,  which  may  hi-tt  for  some  time  lint  finally  ends 
fatally. 

At  other  times  the  periiKl  nf  iuvasiou  is  abnormally  excessive, 
accouipauied  by  iuee:i!<;iiit  vciinitiiig  and  diarrhcea.  well  marked 
angina,  but  no  patches;  the  eruption  ajipears  in  an  abortive  way, 
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bronze  colored,  oj^auotio,  even  hemorrhagic,  the  conditioii  goea 
from  bad  to  worse  aud  in  a  short  time  ends  fatally.  Another  Tan&- 
tiou  is  the  one  in  which  the  evidences  of  nervons  trouble  cover  over 
all  the  others — a  condition  like  meningitis  marking  the  period  of  in- 
vasion,  so  mnch  so  that  Laveran  considered  cerebrospinal  meningitis 
a  form  of  scarlatina.  This  may  continue  for  five  to  eight  days,  then 
the  eniption  appears  followed  by  desquamation.  Death  occurs  vith 
all  the  symptomB  of  meningitiB,  but  post-mortem  examination  shows 
nothing  more  than  circulatory  disturbances  in  the  meninges. 

Xastlj  there  must  be  considered  that  form  which  has  been  called 
the  adt/namic,  and  which  tallies  very  closely  with  the  description  of 
cases  supposed  to  be  due  to  the  status  lymphaticus.  The  dominat- 
ing symptom  is  weakness,  muscular  and  otherwise,  the  fever  is 
high,  but  not  abnormally  so,  the  pulse  is  small,  easily  compressed 
and  weak,  there  is  stupor  almost  from  the  beginning.  The  eruption 
makes  its  appearance  normally,  but  the  general  symptoms  increase; 
we  have  subsultus  tendinnm,  fibrillary  muscular  contractions  about 
the  face  and  eyes,  aud  delirium  during  sleep.  Sometimes  vomiting 
and  diarrh(ea  persist  throughout  the  course  of  the  disease.  The 
strength  of  the  patient  fails;  it  is  impossible  to  give  nourishment, 
stimulants  are  rejected  by  the  stomach;  on  accoant  of  the  lack  of 
tonicity  of  the  blood-vessels  and  lack  of  nourishment  in  the  vasomotor 
nerves,  bedsores  form,  and  the  patient,  losing  day  by  day,  finally  dies 
in  a  condition  of  extreme  debility.  Sometimes  here  also  a  typhoid 
condition  develops,  and,  indeed,  in  the  beginnii^,  especially  iu  very 
young  children,  it  is  diflScnlt  to  state  positively  that  we  are  not  deal- 
ing with  typhoid  fever. 

Complkfited  Forms. 

The  most  common  complication  is  that  of  streptococcus  infection. 
The  streptococcus  affects  very  many  organs  in  the  body ;  but  it  is 
not  the  only  lower  form  of  life  that  causes  complications,  as  has 
already  been  shown;  nor,  tempting  as  may  be  the  theory,  are  lower 
forms  of  life  the  only  complicating  agents.  It  would  be  pleasant  to 
undertake  the  task  of  describing  this  form  from  the  etiolc^cal  point 
of  view,  and,  doubtless,  in  the  future  this  will  be  the  method  that  will 
be  adopted.  Since  this  is  not  feasible  as  yet,  we  shall  describe  the 
complications  as  they  arise  in  the  various  oi^ans  and  systems ;  in  this 
way,  it  is  to  be  hopetl,  a  better  clinical  picture  can  be  obtained  than 
by  adhering  to  the  method  employed  before. 
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Oomplications. 
The  Throat. 

The  most  commoti  form  of  oomplicatdou  ia  to  be  foand  in  the 
tluoat.  Two  conditions  cau  be  distiuctly  recognized  here,  the  oue 
occurring  nt  the  Imginuiun  of  the  disease  or  developing  before  the  end 
of  the  first  week;  the  other  deveh)iiing  dnriog  the  second  or  third 
week.  The  tirr^t  fnim  is  in  u  rule  a  streptococcus  infection,  although 
8ta]>hvlococfi  and  the  bacterium  coU  commune  are  found.  Upon  the 
whole  It  can  bo  stated  that  the  angina  of  scarliitiua  is  In  most  in- 
stancea  a  strejitococcus  infection.  In  a  large  percentage  of  oa^ea  Uiia 
is  the  form  of  soro  throat  that  we  have  to  deal  with ;  in  other  words,  no 
Luffler  bacilli  are  found.  Seiner  has  found  LofBer  bacilli  present  in 
two  per  cent,  of  scarlatinal  sore  throats;  and  in  sis  hnndretl  and 
sixty-four  cases  Thiire  of  Hellatroem  has  come  to  the  same  conclusion. 
The  second  form  is  usually  trne  diphtheria,  although  here  again  some- 
times stre]>tococci  are  found  osclusively.  To  the  first  form  the  term 
jirimary  angina  has  been  applied;  tji  the  other,  secondai'v,  although  it 
would  Iw  more  exact  to  speak  of  pseudndiphtheritic  angina,  or,  better 
atill.  ti)  ded'imimite  the  aui^ina  by  the  form  of  lower  liffei  that  is  found. 
The  Ivlebs-Lolllor  auyiua  cauuiit  be  tjiken  up  here.  Its  history  in 
priLctically  the  same  as  everywhera  else,  varying  only  acconliug  to 
the  condition  the  patient  had  been  left  in  as  a  result  of  hia  previoos 
attack  of  scarlatina  and  the  method  of  treatment. 

For  the  strtfifococnw  itiKjina  the  conditions  var.v  from  comparatire 
harmlessneaa  to  absolute  fatality.  Some  authors  have  made  three 
forms  of  streptococcus  angina:  the  Brylhematous,  the  pseudomem- 
branous, and  the  gangrenous.  Like  nil  classificntions,  this  is  only 
valuable  to  a  certain  extent,  for  we  hai'e  one  form  niouiug  into  an- 
other. A  ciwe  niu.y  liegiu  as  au  erytliematons  form  and  end  as  a  gan- 
grenous form ;  we  may  Iiave  upon  the  one  side  an  erythematous  form 
and  Tipon  the  other  a  p.seudomeinbrauous  form. 

The  api)earance  of  the  throat  in  the  in//licma(oiis  foi'm  is  such 
that  the  enanthera  seems  simply  to  be  reinforced,  so  that  from  a 
clinical  point  of  view  this  form  of  angina  must  be  looked  upon  as 
coming  within  the  normal  apjiearaoces  of  scarlatina. 

The  pae'itloiiii'iiibniiioiiif  foriit  begins  as  follows:  The  membrane 
appeal's  upon  the  tonsils,  gray,  gli.strniug,  not  very  opaque,  at  times 
looking  ae  it  the  mucous  membrane  had  been  covered  by  a  thiu  opaque 
varnish.     Attempts  to  bmsh  or  peel  it  off  are  followed  by  denuds- 
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tion,  leaving  a  bleeding  surface.  In  the  majority  of  instances  the 
membrane  is  confined  to  the  tonaila,  becoming  thicker,  leas  glistening, 
and  in  no  wa;  to  be  distingnished  from  a  trae  diphtheritic  mem- 
brane. Th^  condition  may  last  three  to  five  to  eight  days  or  longer. 
Gradnally  the  membrane  comes  aw»y,  the  tonsils  are  loft  red,  pos- 
aibly  swollen,  and  as  far  as  the  local  process  in  the  throat  is  con- 
cerned, restihUio  ad  integrum  takes  place.  With  this  attack  there 
comes  an  increase  in  tempera- 
tore  and  pnlse.  But  these  cases 
are  accompanied  by  something 
of  very  mnch  more  importance — 
enlargement  of  the  lymphatics, 
which  may  in  due  course  of 
ti:ue  lead  to  very  important  and 
sometimes  serioos  complication. 
Under  other  circumstances 
the  course  of  the  disease  is  not 
so  simple.  The  membrane  be- 
gins to  spread  to  the  soft  palate, 
upon  both  its  anterior  and  pos- 
terior aspects,  in  very  severe 
cases  spreading  anteriorly  over 
the  tongue,  the  mncous  mem- 
brane of  the  cheeks,  and  upon 
the  lips  and  gums;  posteriorly 
spreading  into  the  nares  or  into 
the  Eustachian  tubes,  producing 
clinical  pictures  that  require 
farther  description.  Under  all 
circomstancee  with  this  intense 
development  of  the  membrane 
we  osoally  have  constitntional 
symptoms  that  warrant  an  as- 
snmptioQ  of  gravity  in  the 
course  of  the  disease.  The 
fever  becomes  very  high,  the 
pnlse  rate  very  high,  symptoms 

nu  the  part  of  the  nervous  system,  stupor,  delirium,  and  coma, 
frillow,  the  patient  becomes  adynamic,  the  urine  contains  albumin, 
and  locally  there  is  always  great  intumescence  and  enlargement  of  the 
lymphatic  glands  depending  upon  the  part  that  is  affected.  In  other 
cases  the  fever  is  moderate  as  shown  in  the  accompanying  chart. 
Localization  in  other  parts,  the  spleen,  the  kidneys,  the  heart,  occurs 
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Pro.  8.— Chart  Shoirliie  the  Temperatura  Curve 
In  »  Cue  at  SCreptocoocuB  ADKJna  with  Loir 
Tflmpenlure.  The  paUeat  waa  a  bof,  HeveD 
rears  of  tge,  who  had  cerebral  sfrnplomi,  a 
rapid  pulae.  and  albumlaurU.  Death  logk 
pUcs  OD  Che  seTenth  da)'. 
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aa  ill  every  otlier  form  of  seiisis.  Leichtensteru  reimrta  a  verj'  violent 
epiileiuic  ocL-iirriuK  in  the  hosjiital  iit  CologDe,  in  wliit-Ii  tLero  were  467 
caao8  with  108  ilt-atlis,  tlie  mortality  being  23  per  cent.  In  this  epi- 
demic scarlet  fever  was  complicuteil  liy  ili|iljtlieria  iiuil  measles.  Dijtb- 
the  rill  occurred  iuueurly  foiir-tiftlis  of  tlie  ciiseB,  sometimes  late  inooD- 
valesceuce.  Amoiij;  some  of  tlie  septic  com  plica  tioiis  that  be  mentioiis 
are :  In  two  cases  there  were  corneal  ulcers,  in  one  case  hypopyon  ker- 
atitis, in  oue  case  there  was  choroiditis,  which  ended  in  pbtbisisbulbi; 
in  one  cii.se  celluMtis  began  in  the  neck  and  extended  to  the  umbilicas. 
Fur  th  prill  ore,  especially  in  cliiKlien.  purulent  mediastinitis,  pleuritis, 
pericarditis,  hite  adeuiti^j,  and  pi'riadenitis  were  remarkably  codcut- 
reut  with  iic]diritiN.  Perichondritis  aud  necrosis  of  the  cartilagM 
wf  rH  uotiewl  iu  two  iiiU\\  cases,  someliinea  lobular  or  lobar  iofiltratioii 
of  the  hiiigs  Hud  purulent  ])leuritis;  so  that  it  will  be  seen  that  th« 
abitement  made  above  is  within  tlie  limits  of  actual  obser^■atio^. 

When  the  iiipriibniue  sjireads  to  the  uose,  breathing;  is  impossible 
through  the  nose,  there  folhnvs  a  sharp  acid  diHcharj,'e,  which  pro- 
duces an  artiticial  eczema  or  even  utceratiou  njiou  the  npper  lip. 
Thfi  odor  bpcoraes  estremely  offensive,  and  the  patient,  lying  tliera 
comatose  with  this  ichorous  offensive  discharge  rolling  over  the  lips, 
continually  Iohiiij;  streunth,  soon  succumbs  to  complications  in  vita! 
parts. 

At;aiu,  this  coiulitiou  of  sore  throat  may  give  risa  to  all  the  symp- 
toms of  a  cryptogenic  ae illicit lui a  with  all  its  various  complications, 
]iUH-prodnciug  inflammations  in  almost  every  organ  iu  the  body,  and 
it  Jiiity  do  not  a  littlu  to  change  a  condition  that  apparently  was 
lienign  into  one  that  is  maliguaut. 

Lastly,  in  connection  with  th(^  extension  of  the  membrane,  the 
tact  must  bi;  borne  in  mind  that  the  membrane  sometimes,  rarely  it 
is  time,  extends  into  the  larjux aud  piYidnces  true  croup.  In  other 
words,  it  is  not  necessary  that  a  wieraliraue  be  diphtheritic  in  onler 
tliat  the  symi)touis  of  croup  di.'vi*]op,  as  has  lieen  shown  by  uumeroua 
bacteriological  investigations. 

Eo'.f. — When  the  disease  spreads  into  the  Eustachian  tube, 
middle-car  abscessi^  or  iuternal-enr  troubles  follow,  giving  rise 
to  a  long -continued  discharge,  sometimes  lasting  for  years,  followed 
fllmtist  universally,  when  h-ft  to  itself,  by  deafness;  or  more  serious 
com|ilicutions  mny  hapjien  iu  tlir  way  of  oxteusiou  to  the  meninges, 
thrombosis  of  veius,  and  cryptogpuic  Bcpticiemia.  When  esteusiou 
lias  taki'Ti  jilni'c  to  the  middle  ear,  nnless  the  sensorium  of  the  patient 
is  hot  affpctfd  and  in  young  ciiildreu  even  then,  the  recognition  of 
this  fact  is  very  difficult.  It  bi-comes  necessary  with  streptococcus 
sore  throat  always  to  bear  in  mind  the  possibility  of  estenaion  to  the 
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^Ar,  ttDtl  a]i4i>  tbut  ua  abscess  may  develop  uudei  i^iveti  circiim- 
btances  n-ithoat  an  examinatioD  of  the.  t.viu]iaiiiim  reveuliug  the  \>n}»- 
enoo  of  pUH  in  jrotmg  cliilcb^a.  ^Mieii  the  seuBorttim  is  not  affected, 
then  the  Bvniptous  of  niiddle-ear  trouble  are  tLe  same  as  tlie.v  are 
KudtT  ordiuary  ciroumstnuces. 

The  dangers  of  middle-ear  trouble,  while  greatly  exaggerated  by 
the  specialists,  are  ueverthelena  real.  They  may  come  iu  two  wayti: 
first,  as  a  result  of  dire<.<t  esteusiou  of  t)ie  jirocess  to  the  bniiii  uud  the 
meningeis,  and  tbe  production  of  thrombosis  of  large  vessels,  but  prio- 
cipally^and  this  is  a  matter  that  has  been  largely  overlooked  by 
practitioueiv — by  the  jiroduotioii  of  cryptogenic  septiciumia.  As  the 
reault  of  the  working  out  of  this  subject,  uudoulitedly  many  more 
caseii  of  UDpIeasant  sefiuelte  from  middle-eiir  su])puratioD  will  be 
found  than  we  have  heretofore  had  any  idea  of.  This,  of  cnursp, 
o|)eus  a  vista  by  way  of  production  of  serious  symptoms  iu  uU  the 
imi>ortaut  oi>;au>i,  either  iu  the  form  of  sepsis,  se|>tico])yiemia,  or 
pyiemift  itself,  a  further  deacriptiou  of  which  would  l>e  out  of  ])lace  iu 
this  article.  A  few  cases  have  beeu  reiK)rted  iu  which  ulceration  of 
lar^e  vessels  and  fatal  hemorrhage  have  taken  place.  13aader  reports 
u  owu  of  a  three-year-old  boy,  who  had  otilin  mwliii  pumleutii.  On 
the  twelfth  day  of  the  disease  hemorrhage  took  place  from  the  ear, 
which  I^ecam©  severe  and,  not  beiug  controlled,  ended  faljilly  on  the 
third  day.  The  post-raortera  examina'iiou  disclowed  a  jn-Tfuratiou  of 
the  imwterior  wall  of  the  tympanic  caWty  and  an  ertisiou  uf  the  trana- 
verse  siuns.  Hessler  ahto  reports  a  case  of  ulceration  of  the  carotid 
and  118  a  result  fatal  hemorrhage. 

Hynea  reports  fatal  hemorrhage  of  the  ears  in  a  four-year  old 
child,  which  occurreil  without  premonition,  the  child  having  Iwen  left 
as  i»erfectly  well  by  the  physician  a  short  time  before  he  was  culled 
iMU'k,  to  find  an  art'^rial  hemorrhage  from  the  right  oar.  This  wus 
apgtareutly  »to]>ped,  but  the  child  began  to  vomit  blood  in  large  quunti- 
tira  and  soon  died.  It  was  supposed  that  the  internal  carotid  was 
torn,  tlie  blood  pouring  into  the  stomach  through  the  Enstachinn  tube. 

Bnrkhardl-Meriau  says  that  "of  oue  thousand  patientt*  with  ear 
tronble  in  forty-three  to  flfty-flve  this  ia  the  result  of  scarliitiua.' 
Bander  states  that  in  fifty-one  cases  of  scarlet  fever,  twenty-live  jier 
cent,  had  ear  trouble.  The  severe  forms  are  the  direct  result  of  dijih- 
theria  of  the  pharynx.  In  the  milder  form  it  is  a  long-continued 
congestion  of  the  pharynx  which  produces  the  same  effect  iu  the  middle 
Mir.  Iu  scarlatina  with  diphtheria,  wheu  the  fever  disappears,  a 
fever  aaBociated  with  paius  in  the  eai-s  and  enlargeiuent  of  the  lyra- 
phaticfl  (cenical  and  submaxiltary)  devclups;  it  is  usually  not  a 
simple  middle-eur  catarrh  but  a  diphtheria  of  the  middle  ear,  fre- 
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queatly  destroying  the  drum  membraiie,  producing  great  dangor  to 
hearing,  eveu  to  life  (meDingitis,  erosinuB  of  the  carotid  or  the  trans- 
verse ainus).  This  form  of  trouble  usually  hegius  during  desquumu- 
tiou,  with  fever,  jiain  in  the  ear,  deafness,  sometimes  well-marked 
Bopor.  The  glands  are  eularged  aud  the  mastoid  process  is  painful 
ou  pressure.  After  perforation  of  the  memhrana  tympaiii  the  p^a  dis- 
appears. Of  eiglity-five  cases  of  disease  of  the  ear  after  scarlatina,  in 
eighteen  it  was  in  lx)th  ears,  and  three  of  the  patients  were  deaf-mutea. 
Vivj'  reports  an  epidemic  in  1880  at  Aumale  (Algiers).  Of  eleven 
cases  of  otorrhtea,  four  developed  Jiiter  complete  disappearance  of  the 
exanthem  aud  the  angina;  seven  after  the  disappeai^ance  of  the  erup- 
tion, the  angina,  and  tlie  desquamation.  He  considers  the  ear  trouble 
as  QUO  of  the  localizations  ot  the  scarlatinal  poison. 

Angina  gfiiigrcii'mi. — This  form  of  angina  is  a  very  rare  complica- 
tion, possibly  rarer  at  the  j>re8ent  time  on  account  of  the  care  that  ia 
given  to  the  mimtb  and  the  throat  in  scarlatinous  patients,  than  it 
was  formerly.  As  a  nilo  it  ends  fatally.  It  occurs  principally  in  hos- 
pital practice,  is  almost  unknown  in  private  practice,  aud  presento 
a  lameuta.ble  picture  wIk'U  Jt  does  occnr.  As  the  name  implies,  tLi^ 
priuci]ial  sym|)toin  is  that  nf  gant^reiie.  The  fii'st  thing  that  strikes 
oue  iu  examining  the  patient  with  gangrenous  angina  ia  the  extremely 
offensive  odnr,  altlinufih  it  must  be  cimfossed  that  this  is  not  abso- 
lutely charai'lerirttif.  There  in  a  larjie  amount  of  corroding  secretion 
coming  from  the  mouth,  aud  from  the  nose;  insjiection  of  the  throat 
shows  gan^!i'enou4  jiatcbes  upon  tbo  ton^it,  upon  the  soft  palate,  and 
upon  the  pharvus,  rarely  fiii'tlii.T  furward  iu  the  mouth.  These  gan- 
grenous jiatelies  are  of  a  grayish-black  color,  and  are  depressed  below 
the  level  of  the  rest  of  the  mucous  membrane,  which  is  swollen  oronnil 
them.  Very  quickly  these  separate  patches  extend  and  melt  to- 
gether. Freiineutly  the  process  Ijeeonies  sn  active  that  jierforation 
of  tlio  soft  jialatc  laki-s  i)Iaco  in  a  \<sv\  sh(irt  tinit'.  rnsi'mliling  in  tliis 
respect  the  destruction  in  noma.  Tho  lymphatics  at  the  augle  of  the 
jaw,  the  cervical  lymphatics,  the  submaxillary  lymphatics,  are  verj- 
much  enlarged-  The  geueral  symptoms  are  those  of  great  debility. 
The  pulso  becomes  small,  frequently  slow,  tlie  temperature  may  be 
Bubuormal,  at  other  times  it  is  very  high.  The  patient  has  oold 
extremities  aud  his  vital  powers  seem  very  much  depressed. 

The  LYMPU-\Tia  Gla.nds. 

We  recognize  two  forms  of  lymphatic  complicjition :  a  primary 
and  a  secondary.  As  has  beeu  shown  in  counectiou  with  the  syiniv 
tomatology,   primary  enlargement   of  lymphatics  is  common  to  all 
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easM  ol  ftcarlatinft.  We  are,  therefore,  justified  in  drawing  the  con- 
clusion tliat  this  eQlargement  is  due  to  the  action  of  the  scarlatinous 
viruM  itwU. 

In  tlie  secondary  forio,  on  the  other  hajid,  the  enlargement  is 
always  due  to  some  complication.  This  comi)lication  is  to  be  found 
in  the  presence  of  pus-producers.  80  thtit  under  all  circumstances 
enlargement  of  the  lymphatics  in  to  be  looked  upon  as  a  mauifestation 
of  ab8orptii>n  either  of  lower  forms  of  life  or  of  their  toxins.  Various 
pns-prodncera  have  been  found  time  and  again  in  the  pus  coming 
from  abscesses  of  these  ghuids  by  various  authorities,  so  that  at  the 
present  time  the  etiology  of  these  enlargemente  may  be  looked  upon 
as  successfully  and  thoroughly  established.  These  enlargements 
are  found  most  commonly  in  the  glands  at  the  angle  of  tlie  jaw,  the 
aubuaxtUary  glaudfi,  and  the  cervical  glands,  for  the  simple  reason 
that  the  primary  process  is  most  commonly  found  in  the  nose, 
iit  the  pharynx,  upon  the  tonsils,  and  in  the  mouth.  Other  glauds 
sometimes  form  abscesses,  but  this  is  certainly  exceptional,  and  de- 
pends a[)on  a  secondary  infection  through  some  erosion  of  the  skin  due 
to  processes  either  connected  with  scarlet  fever  or  inde])endent  of  it. 

Tlie  miid  aieeit  usiinlly  begin  fnim  the  second  to  the  fourth  week, 
are  always  characterized  by  a  recrudescence  of  fever,  the  temperature 
not  going  very  high,  very  commonly  associated  with  albuminuria,  and 
always  causing  an  increased  reduction  of  hiemoglobiu  in  the  blood. 
So  that,  although  this  mauifestatiou  may  seem  a  very  mild  one,  as  it 
is  locally,  the  general  eflfects  are  very  pronounced  upon  the  patient. 
Examination  reveals  at  the  angle  of  the  jaw  a  round,  hard,  glaudubir 
maaa,  thoroughly  movable  and  more  or  less  painful.  From  this 
gland  can  be  followed  up  the  chain  of  lymphatics  cimuected  with  it 
towards  the  clavicle,  the  gland  nearest  tlie  original  enlarged  gland 
being  after  it  largest,  then  the  one  below  this  one,  smaller,  and  so  on 
until  the  clavicle  is  reached,  where  the  smallest  one  u  ill  be  found, 
showiiig  that  the  infection  has  come  from  above.  This  induration 
may  last,  if  no  further  development  takes  place,  from  a  week  to  ten 
days.  Gradually  the  elevation  of  temperature  disappears,  in  very 
mild  cases  not  even  one  week  being  necessary  to  produce  tlie  change; 
tlie  swelling  becomes  less,  tirst  of  the  glands  below,  then  of  the 
original  gland;  painfulness  disappears;  the  patient's  general  condi- 
tion improves,  the  appetite  becomes  normal,  the  iiuantity  of  urine 
increases,  the  latter  becomes  clearer,  albumin  may  or  may  not  per- 
sist, deiieuding  upon  the  presence  or  absence  of  nepliritis,  and  the 
gland  gradually  returns  to  its  normal  condition.  Very  freciuently, 
however,  although  the  local  symptoms  may  disappear  for  one  or  two 
days,  we  are  dtsappoiuted  in  that  they  again  appear.     After  this  we 
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must  thorout'lily  Diake  up  our  miiiils  that  iuateaci  of  resolution,  aop- 
puratiou  will  bow  take  place  in  this  glimd.  There  develops  a  mild 
type  of  septic  fever,  the  temperature  is  nearly  uormal  la  the  momiiig, 
but  rises  to  101  "-102"  or  sometimes  eveu  higher  in  the  eveiUDg.  With 
this  there  is  always  more  or  less  sweatiug.  The  patient  becomes  af- 
fected (generally  even  more  markeiUy  than  in  the  form  described 
befire.  Tlie  local  s\mptoms  are  better  develoj>ed  and  we  now  ex|»ect 
to  lind  pus  iu  the  j^l.i.id,  As  a  rule  the  pus  forms  in  the  more  centrid 
pfjrtiou  of  the  ghiud  fii-st,  and  it  tikes  weeks  for  it  to  appear  near  the 
surface,  that  is,  for  the  abscess  to  point.  By  this  time  the  symptoms 
described  above,  iu  ciuuection  with  the  first  form,  continue,  and  this 
local  condition  becomes  a  very  serious  complication,  lis  far  as  conva- 
lescence is  concerned.  Under  most  circumstances,  especially  when 
judiciou-sly  treati^d.  this  form  of  (,'landular  trouble  has  a  favoi'nble  ter- 
mination. .Vltliough  secondary  septic  processes,  especially  iu  the 
joints  and  in  tlie  lie-art,  may  occur,  so  long  as  the  infection  is  cou- 
fined  witliiu  the  capsule  of  the  tjland  this  prognosis  holds  good. 

Sevvi-e  Fiiriii. — .\8  soon,  however,  as  the  cellular  tissue  around  the 
gluud  becomes  irifpct*'d.  then  we  are  dealing  with  oiie  of  the  most 
dangerous  coniplicatious  of  svarlet  fever  (cellulitis,  angina  Ludovici), 
Now  the  wliole  clinical  jiicture  is  chauged.  We  have  all  the  symp- 
toms of  iuleuse  sejisis,  the  cliaract^ristic  pus-producer  curve,  irreg- 
ularly higli  temperatures  followed  by  violent  sweating,  which  are 
mi>st  chariu'teriHtic  tor  the  iucej>tion  of  this  condition.  iUbuminuria 
and  toxic  nephritis  are  very  common.  Locally  we  have  more  or  less 
intense  degrfes  nf  swelling  accompanied  by  tension,  redness  of  the 
skiu,  rapid  production  of  pas ;  as  with  all  of  these  processes  in  scarlet 
fe\er,  whether  thi'v  be  upcm  thti  .surface  or  ufion  mucous  membrane, 
we  have  rapid  uecrosis  goiug  ou.  An  the  result  of  the  swelling  we 
have  compression  ot  jiarts,  so  that  it  bwomc-a  sometimes  difficult  for 
the  [latieut  to  breathe  i_coni  press  ion  of  the  larynx).  As  the  result, 
furtlierniore,  of  this  cedema  we  liave  d6volo]>ed  the  much-dreaded 
complication  of  (edi'Uia  of  the  larynx.  The  abscesses  that  are  formed 
may  be  evacuated  or  there  ma\  be  nmch  burrowing  of  pus,  producing 
on  the  one  hand  pleuritis  and  empyema,  on  tlie  other  disturbaucee  in 
the  cellular  tissue  about  the  larynx  and  aljout  the  awiphagus.  The 
most  ilrfaded  complication  is  erosiim  of  large  blood-vessels  followed 
by  fatal  hemorrhage.  While  cases  are  not  very  frequent  the  termioH- 
liou  is  always  the  same,  namely,  death.  Bander  reports,  besides  the 
one  case  referred  to  above,  two  cases  of  acute  hemorrhage  in  scarlet 
fever.  One  was  in  a  four-year-old  boy,  who  hail  a  supjuirating  gland 
in  the  neck  which  hail  been  opened.  A  secondary  swelling  had  to  be 
oiMjuetl  ou  accLiuLt  of  the  danger  from  suifixration.      From  this  there 
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were  removed  some  coagala,  and  this  vaa  followed  by  a  large  arterial 
hemorrhage,  which  was  stopped  by  compression.  After  three  days 
a  fatal  hemorrhage  from  the  nose  and  mouth  took  place.  Post-mor- 
tem examination  showed  an  opening  of  the  carotid  as  a  result  of  the 
sappnrating  process.  The  second  case  occnrred  in  a  six-year  old 
boy  who  had  a  cellulitis  of  the  neck  which  was  opened  above  the 
clavicle.  A  week  later  there  developed  double  puenmonia,  profuse 
hemorrhage  took  place  from  the  external  jugular  vein,  and  death 
occurred  within  twenty-four  hours.  Henoch  reports  two  oases  of 
fatal  hemorrhage  after  opening  a  suppurating  gland,  and  Evans  three 
cases  of  {a,tal  hemorrhage  from  cellulitis  in  the  neck. 

Nepuuiub. 

The  presence  of  nephritis  varies  very  much  in  different  epidemics. 
Very  high  percentages  of  frequency  have  been  reported,  as  high  as 
ninety  per  cent.  On  the  other  hand,  we  have  statements  in  which 
epidemics  have  occurred  without  the  production  of  any  cases  of 
nephritis. 

Etiology. 

The  author  cannot  agree  with  Steiner,  who  claims  that  nephritis 
belongs  as  much  to  scarlatina  as  the  exanthem ;  nor  with  Stephenson, 
who  made  thirty-five  thousand  examinations  of  the  urine  in  one 
hundred  and  eighty  patiente  and  found  albumin  in  sixty  per  cent. 
The  latter  believes  with  Steiner  that  there  is  a  scarlatinal  ne- 
phritis— in  other  words,  that  there  is  a  nephritis  produced  by  the 
scarlatinal  poison.  The  arguments  in  favor  of  thU  view  are  to  be 
found  partly  i^  looking  over  the  reports  upon  pathological  anatomy 
and  partly  from  other  sonrcea.  If  we  review  the  reports  made  by  the 
pathologists,  it  will  be  seen  that  in  the  majority  of  instances  we  have 
present  a  glomerulonephritiB.  While  the  stand  that  is  taken  that 
there  is  no  characteristic  form  of  kidney  lesion  for  cases  of  scarlet 
fever  is  perfectly  correct,  it  most  be  granted  under  all  circumstances 
that  in  scarlet  fever  the  glomemlonephritis  is  that  form  which  is 
found  most  commonly.  We  know  from  experimental  pathology  that 
there  are  ver>'  many  poisons  that  produce  glomerulonephritis.  It  is 
more  than  likely  that  the  poison  of  scarlet  fever  is  to  be  added  to  this 
list.  If  eantharidin  be  injected  into  the  circulation  in  one  of  the  lower 
animals,  it  is  almost  certain  that  a  glomerulonephritis  will  be  pro- 
duced. Possibly  the  association  of  another  poison  with  eantharidin 
may  cause  other  forms  as  well,  but  under  all  circumstances  the 
glomerulonephritis  is  considered   as  characteristic   of   eantharidin 
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ItoiBouing.  W\iy  slioiiUl  tUis  not  be  tlie  case  iii  scarlatina  also?  Aa 
the  result  of  clinical  esperience,  a  [rositive  answer  must  alw»v8  l» 
given  to  the  i|iiestjnn  whether  there  is  bucIi  a  thing  as  a  scarlatiiial 
nephritiH,  It  is  true  that  nephritis  occurs  very  fretiuently  in  counM- 
tiou  with  tlie  tu'iite  infectious  tliHeaaes,  es|>ec'ialiy  iu  connection  with 
those  forms  of  disease  iu  whicli  there  is  a  possibility  of  secondary 
infectinu;  but  if  the  symptoms  of  SL'urlatiual  uephritis  be  taken  iaUt 
consideration,  it  will  be  seen  that  uotwitlistaudiug  the  existence  of 
nephritis  iu  other  forms  of  disease,  there  are  certain  characteristics, 
especially  the  fretjuency  nf  anasarca,  the  inception  of  the  di^ase,  the 
course  of  the  disease,  its  favorable  proguoBiB  in  the  niajurity  of 
instances,  that  permit  the  clinician  to  establish  this  form  as  oaa  per 
we  just  as  the  cliiiiciau  speaks  oE  a  postihphtheritic  paralysis, 
although  neuritis  occurs  freijuently  in  counectiou  with  other  diwas^s. 
Another  argument  that  can  b«  adduced  is  the  fact  that  nephritis  is 
so  very  commnuly  iissocint^d  with  scarlatina.  There  is  no  other 
disease  that  has  so  frequent  an  accompaniment  of  uephritis  as  sciir- 
lattua.  It  is  at  least  rationitl  to  conclude  that  something  which 
acta  JiH  the  cause  c)f  scarlatina  eveutually  acts  upim  the  kidneys. 
Exclndinj;  those  forms  uf  iie[ihritia  which  occur  in  all  acute  infectious 
diseases,  and  includiuy  those  rare  cases  in  which  the  symptomatology 
of  the  ueiihritis  is  the  Hnrnti  iv^  that  of  a  scarlatinal  uephritis,  we  are 
jnstitied  iu  concluding  that  sciirlatiual  nephritis  is  an  entity  by  itself. 
On  the  other  hand,  ne]>hritis  iu  scarlet  fever  is  produced  by  other 
toxins  and  bacteria.  A  case  of  pure  Rcarlatiual  uephritis  practically 
does  not  esist  any  more  than  an  absolut^'ly  uncomplicated  case  ot 
piireuchyniatnus  or  interstitial  uophritis.  We  usually  find  with  the 
glomerulonephritis  more  or  less  involvement  of  the  other  parts  of  the 
urinifcrons  tulmles  or  even  of  the  interstitial  substance,  and  some- 
times, indeed,  the  interstitial  uejihritis  predominates  over  the  glom- 
erulom'phritia. 

I'icifii'/i"f!l!iiii. — For  the  indiWdual  ease  the  statement  cau  be 
miide  that  whether  the  patient  has  a  mild  or  a  severe  attack  of 
scarlet  fever,  it  is  impossible  to  predict  whether  or  no  he  is  going  t*> 
huviiuejihritis.  Upon  flic  whole,  however,  the  statement  can  be  made 
that  the  chances  are  yreatr-i'  nt  m-phritis  following  a  severe  attack  of 
scarlatina  than  a  mild  one.  Tliis  is  especially  true  and  admitted  on 
all  hands,  if  we  take  into  cousideratiou  those  cases  in  which  there  is 
any  8e|>tic  invniveiaont.  But  oven  if  we  disregard  these,  especially 
if  the  postnlate  we  have  offered  before  is  correct,  severer  cases  most 
be  fiilliiwed  by  nephritis  with  greater  frecpieucy  than  mild  ones.  The 
question  of  "  catching  cold"  has  always  lieen  one  that  has  affected  our 
Tiews  largelj'  as  to  the  predisposing  effects  upon  nephritis.     With  Ihe 
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dawn  of  more  exact  etiolc^cal  knowledge,  the  number  believing  in 
the  effect  of  "catching  cold"  ia  rapidly  diminishing,  bat  even  before 
this  excellent  cliniciaiM  like  Hebra,  Henoch,  BarteU,  have  expressed 
doubts  or  even  more  as  to  the  oonnection  between  "  catching  cold"  and 
nephritiB.  It  ie  a  pleasure  to  see  that  Jiirgensen  may  be  added  to 
this  list  Even  certain  English  observers  are  found  who  are  willing 
to  admit  that  there  is  no  connection  between  "catching  cold"  and  the 
nephritis  of  scarlet  fever.  While  this  sabject  can  hardly  be  decided 
d^nitiTely  by  discnssion  or  even  by  statistics,  it  is  bat  fair  to  ask 
ihat  the  negative  side  of  the  question  receive  aa  mnch  consideration 
aa  the  affirmative.  From  pathological  reasons  it  is  imposaible  to  con- 
ceive of  "  catching  cold"  prodnoing  an  inflammation.  Those  who  have 
been  n^lectfal  of  this  as  an  etiological  factor  claim  that  their  restdts  ' 
have  not  differed,  as  far  as  the  freqaency  of  nephritis  is  concerned, 
from  the  reaalte  of  those  who  have  sorronnded  their  patients  with  all 
the  precantions  necessary  to  prevent  the  intmsion  of  draughts  of  air. 

The  individual  predisposition  may  be  gener^  or  local.  There  is 
DO  donbt  that  in  certain  families  there  is  a  general  predisposition  to 
the  production  of  diseases  of  the  kidney,  as  the  result  possibly  of  lack 
of  elimination  in  other  organs  as  the  skin,  longs,  and  gastrointestinal 
tract.  Belative  inaufficienoy  of  the  kidneys  may  exist  in  this  disease 
as  it  does  in  others.  That  there  is  a  local  predisposition  to  the 
prodactioD  of  nephritis  is  undoubted.  The  kidney  may  be  looked 
upon  in  some  instances  as  a  lociia  minorta  resiatentvE.  In  such  cases 
natnrally  inflammation  takes  place  more  readily  than  when  the 
kidney  is  perfectly  normal.  For  reasons  not  to  be  explained  in  the 
present  condition  of  science,  one  individual  will,  with  an  acute  infec- 
tions disease,  have  disease  of  the  kidneys,  another  cerebral  trouble,  a 
third  endocarditis ;  whether  the  cause  is  to  be  found  in  structural  or 
functional  peculiarities  or  in  other  conditions  remains  to  be  de- 
termined. 

Age. — Hetzka  has  shown,  as  the  result  of  investigations  in  the 
Elizabeth  Hospital  of  St.  Petersburg,  that  age  seems  to  be  a  factor 
that  must  be  taken  into  consideration.     Of  138  patients  there  were: 

Under  one  year 2S  cases,    1  esse  nephritis,    4    per  cent. 

Between  one  and  two  yean. . . . 
Between  two  and  three  yesis  . . 
Between  tbree  and  four  yean. . 
Between  four  and  jve  yean . . . 

Between  five  and  six  yean 

After  six  yeare 

It  will  be  seen  from  these  statisticB  that  children  under  two  years 
of  age  are  almost  immune. 
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The  Chamctei-  <•/  Ihe  Ejiiikinir. — Scarlet  fever  complicated  by 
otlier  iDfectioQB  is  more  apt  to  produce  nephritis  than  UDcomi>ltcat«d 
forms.  The  iiitensity  of  the  scarlatinal  poison  pins  streptocoocos 
infection  produces  the  ^eatest  number  of  cases  that  come  under  our 
ob8er>'ation.  Vogl  in  one  epidemii!  reports  aa  hi^h  as  thirty-four 
per  cent. 

Sifiiijitinns. 

This  complication  be^^ius  moat  commonly  at  the  middle  or  end  of 
the  second  week,  sometimes  as  late  as  the  ninth  week.  The  nuthon 
vary  very  much  as  to  statements  concerning  the  time  of  beginnini;. 
Hetzka  iu  examining  a  uumlmr  of  cases  found  that  in  oti^  case 
nephritis  developed  duriug  the  exuuthem,  in  one  case  on  the  fourth 
day,  twice  on  tlie  sevpulh  da.v,  three  times  on  the  eighth  day,  three 
times  on  the  ninth  day,  three  times  on  the  tenth  day,  twice  ou  the 
fourteenth  day.  Thompson  makes  the  statement  that  it  develojA 
most  commonly  in  tlie  second,  tliinl,  or  sixth  week.  Jaccoud  WUeves 
that  it  I>egins  from  the  tenth  to  the  fifteenth  day;  Jiirgeusen  that  the 
most  common  tinw  fi>i'  beginning  is  in  the  third  week.  Under  all 
circmnstauces,  in  order  to  bo  on  tJm  safe  side,  it  is  the  duty  of  the 
practitioner  to  examine  the  urine  every  day.  at  least  from  the  begin- 
ning of  the  second  week  until  the  termination  of  the  third  week. 
This  can  lie  readily  done  by  means  of  the  tests  to  be  made  at  the 
house  of  tlie  patient.  When  this  precaution  is  taken,  it  will  be  seen 
that  the  Ix-ginning  of  uephriti«  conies  much  more  frequently  in  the 
second  week,  and  very  inwidiously,  than  at  any  other  time  or  iu  any 
other  way.  Jlticii  will  be  spared  the  jiractitioner  if  this  examina- 
tion is  made  every  chiy.  PoHsibly  mncli  good  can  be  done.  This, 
however,  for  further  discussion  in  connection  with  the  treatment. 

7Vn;  Vriiic. — liefore  dincussing  the  pathological  urine  of  scarlet 
fover,  it  is  necessary  to  say  a  few  word.s  regarding  the  normal  condi- 
tion of  the  urine  iiihCiirhiiiiiii,  Albuniinnriadoes  not  by  auy  means  sig- 
nit\  a  iliuf'iiHe  of  tln-liidueis,  It  is  true  that  it  may  1>g  diSicuIt  under 
certain  circumstances  tn  differentiate  between  a  simple  febrile  albn- 
niintiria  and  the  si-vi-ni  furins  of  nlbuminiiria  that  occur  within  tho 
raugn  of  the  noniiiil  in  (icai'iet  fever,  Albuminuria  that  occurs  duriQ){ 
tlie  exanthem  frcigiieutly  gives  us  uu  insight  iuto  the  couditioa  of 
the  kidney,  wometimts  a  fjital  nephritis  Ijeing  found  post  mortem 
whii'll  did  not  givf  any  cviilein'cs  in  the  urine,  At  all  events  the 
febrile  albuminuria,  which  occura  from  the  second  to  the  sixth  day 
and  la.-its  frmii  thre^  to  Mve  dayw,  as  a  rule  means  nothing  more  than 
poHsibiy  a  so-called  catarrhal  iiepliritiH  and  in  the  vast  majority  of 
iustnuoes  disappears  of  its  o»*n  accord  without  any  further  develoj*- 
ments.     That  which  can  Im^  said  of  febrile  albuminuria  iu  other  dis- 
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MMB  oan  be  said  of  the  febriiu  ulbomluuria  of  scjirlatitLa.  SometimeB 
gennine  nephritis  develops  after  it,  bat  in  the  exi>eri«DCie  of  the 
aatlior  there  has  aln^ys  bvoii  »  ixtriod,  varviug  in  duration,  when  the 
Brine  has  appeared  perfectly  normal  before  actnal  nephritis  hftM  do- 
▼eloped.  In  the  condition  of  fvbrilo  ulbnmiuuriu  the  urine  oontaioa 
mocua  and  cylindroidB,  rarely  epithelial,  hyaliDe,  or  bloody  caats. 

A  word  inuRt  be  said  here  in  regard  to  the  tests  for  albumin  that 
aie  referred  to  when  we  speak  of  albaoiinoria.  For  clinical  purpnae« 
<lie  beat  tftit  and  the  uitric  acid  tei^t  suffioe  if  used  in  the  proper  way. 
The  heat  test  is  to  be  applied  by  filling  the  test-tube  three-foortha 
fall  and  then  boiliD({  the  top  layer  of  the  uriue  without  heating  the 
Drine  below  this.  In  this  way  comparison  is  afforded  between  the 
urine  that  haa  been  boiled  and  the  uriue  that  has  remained  cool. 
Tbo  only  potffiiblu  error  that  can  slip  in  with  this  test  is  in  cases  of 
euieas  of  phosphates.  This  is  controlled  by  poui'iug  chemicJilly  pure 
nitric  a^id  under  the  urine  with  the  result  that  where  the  nitric  acid 
mad  the  arine  meet,  the  white  ring  producixl  by  the  coagnlat^^l  albumin 
fal  formed.  The  adrautage  of  the  latter  test  is  that  it  gives  one  an  in- 
aigbt  into  the  (loantity  of  albumin  and  at  the  name  time  an  idea  of  the 
praBBDCT?  of  nnitrs,  which  form  a  trianguhtr  codo  some  distance  above 
the  junction  of  the  aoid  with  the  urine,  the  base  of  the  cone  being 
de<riK^r  in  color,  the  shading  gradually  becoming  Iohb  marked  as  we 
approach  its  top.  All  thoi-liriical  results  to  be  referre<l  to  have  one  or 
both  of  these  tests  as  their  basis.  If  we  use  finer  tests,  albuminuria 
will  be  made  oven  more  common  than  it  U  at  the  jin^Beut  time,  and 
igun  there  will  be  no  standard  to  compare  results  by.  These  tests 
•re  BafficienUj  fine  to  detect  qoantitics  of  albnmin  that  need  be  ap- 
preciated. 

Ptptonuria  and  Proptjttonurut. — It  was  thought  at  one  time  that  in 
finding  peptone  and  propeptone  and  possibly  alhumoeefi  we  had  a  teat 
IB  the  nrine  which  might  give  reasonable  help  in  the  diagnosis  of 
Ifftrii^i""  Senator,  in  1874,  found  i>eptone  iu  all  uriue  of  Moarla- 
lioa  containing  albumin.  In  1876  Petri,  going  over  this  work  with 
different  tests,  came  to  conclusions  entirely  dUTerent.  iu  that  he  did 
not  And  }x-ptonuria.  Pacauownki,  in  188.'>,  found  p«>ptonuria  before 
or  daring  defervescence.  Paul  fiinet  found  peptonuria  iu  one  case 
oat  of  forty -three  caeea  of  scarlaKuftt  nephritis.  Arahin  Ervant  (1893) 
makes  the  statements  that  no  peptonuria  occurs  in  normal  oiinto^  of 
searUttna,  tliat  it  always  occurs  iu  com  plications,  that  it  is  prognoa- 
ticAlIy  bed,  and  that  it  is  not  simoltaneoua  with  albomiuuria  but  with 
tDdicsnoriA. 

8ior  (1874)  and  Schulter,  using  Kuhne's  method  ((jnoted  by  Sior), 
eonld  Dot  find  peptooes  iu  scarlatina  under  any  oircomstances ;  so 
Vol.  XIV.-A 
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that  it  seems  here  again  one  of  the  path<^iioinoaio  aigns  has  dusp- 
peared  with  the  usual  constancy. 

Diazo  Reaction. — With  the  discovery  of  this  reaction  by  Ehrlich, 
it  was  hoped  that  some  result  might  be  obtained  in  scarlatina  if  only 
a  negative  one.  Ehrlich  in  1882  first  makes  the  statement  that  some- 
times the  reaction  occurs  in  scarlet  i&nec  and  sometimes  not  Brew- 
ing Btates  that  he  found  it  three  times  in  six  oasee,  strongest  at  the 
beginning  of  the  eruption,  disappearing  daring  deaqoamation.  The 
last  author  to  have  examined  into  it  was  Niessen,  who  found  it  in 
eleven  cases  out  of  twenty-three.  The  test  then  is  abeolately  withont 
value  so  far  as  scarlatina  is  concerned. 

In  examining  the  urine  it  will  be  noticed  that  there  are  oerfais 
changes  that  precede  the  development  of  albuminoria.  In  a  oertain 
number  of  cases  we  find  polyuria ;  in  others,  possibly  more  nnmenms, 
the  quantity  of  urine  gradually  diminishes,  and  in  making  the  teet  with 
nitric  acid  it  will  be  found  that  the  urates  are  present  in  exoeeaiTe 
amount;  indeed,  so  large  is  the  quantity  that  frequently  the  heat  test 
will  have  to  be  used  to  control  the  nitric-acid  test,  donbt  remaining 
after  the  nitric  test  as  to  the  existence  of  albaminoria.  There  is 
a  constant  diminution  from  this  point  on  (we  are  now  speaking 
only  of  tmo  scarlatinal  nephritis)  in  quantity  of  urine,  with  a  oone- 
sponding  increase  in  the  quantity  of  albumin  as  soon  as  the  albomis 
begins  to  ajipear.  With  the  albuminuria  we  find  microsoopiotdly 
retl  corpuscles,  hyaline,  epithelial,  fatty,  and  blood  casta.  The 
color  after  a  certain  length  of  time  becomes  of  the  characteristio 
Hmoky  tint,  due  to  the  existence  of  altered  heemoglobin.  The 
ijuautity  may  be  reduced  absolutely  to  nothing,  the  longest  period 
of  anuria  observed  by  the  writer  being  twenty-four  hours,  although 
Juhel-Itenoy  rejiorts  a  case  of  anuria  lasting  six  days,  beginning  in 
the  period  of  invasion,  death  occurring  on  the  fifth  day  of  the  disease, 
10  gm.  of  urine  only  being  passed  throughout  the  whole  illness.  If 
recovery  takes  place,  the  changes  in  the  characteristics  of  the  urine 
follow  in  the  inverse  order  of  those  described  during  its  development. 
The  reaction  of  the  urine  always  remains  acid;  its  specific  gravity 
dejjends  ui)on  tho  <iuantity^ — high  with  small  quantity,  low  with  laige 
quantity— varjing  from  1.004  to  1.040.  The  quantity  of  urea  varies 
with  both  the  specific  gravity  and  the  quantity  of  urine.  As  a  rule 
the  urates  ova  increased ;  sometimes  uric  acid  is  found.  Usually  be- 
fore the  albuminuria  api>ears  we  have  a  rise  in  temperature.  This 
fever  continues,  may  lust  tlirougli  the  whole  i)eriod  of  marked  albu- 
minuria, and  may  at  times  l)eeorae  (|«ite  high,  especially  with  the  de- 
velo]tmeut  of  unemic  ayraptomsi.  As  a  rule,  however,  the  range  of 
temperature  is  quite  low.     With  the  increase  iu  the  urates  and  the 
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increase  of  temperature,  «8  a  rule  we  are  jiistiBed  iu  prophi^ving 
uepbritiB,  when  both  occur  in  the  beginning  or  the  middle  of  the 
eecoDd  week  of  the  disease.  We  are  justified,  furthermore,  as  a  nile, 
in  foretelling  the  bj  mptomH  that  may  occur  as  a  result  o(  this  com- 
plicatioD,  and  id  this  way  rHtsing  our  own  authority  aud  at  the  same 
time  the  confidence  of  our  patients.  The  local  symptoms  are  a  teu- 
dpDcy  to  ahnormally  fre')ueut  micturition;  this  is  especially  the  case 
in  the  prealbnminuric  stage  when  characterized  liy  polyuria.  When 
this  symptom  is  well  develoi>eil,  there  is  a  coudition  api>ruacMng 
to  tenesmus  of  (be  bladder.  Evacuation  of  the  bladder  becomes 
necessary  during  the  day  ami  during  the  night.  This  symptom, 
of  contse,  disappears  as  soon  as  the  quantity  of  urine  becomes  ma- 
teriully  reduced.  Pain  in  the  back  is  refprrp<l  to  by  all  the  authors 
as  one  of  the  prominent  local  8ymi>toms  of  nephritis.  The  author 
bas  failed  to  elicit  it  as  a  symptom  in  the  majority  of  patients, 
as  the  result  of  either  subjective  or  objective  examination. 

After  the  appearance  of  albiimiuuria  we  have  that  of  (edrma. 
This  as  a  rule  begins  about  the  eyes  and  the  ankles,  in  some  in- 
stances, however,  iu  other  places.  The  peculiarity  iif  the  Bcarlatinai 
wdema  is  that  it  rapidly  becomes  anasarca ;  the  legs  and  theu  the  skin 
of  the  abdomen  are  affected ;  very  commonly  we  have  ascites,  and 
the  plenral  cavity  and  the  pericardial  caWty  are  filled  uj*;  a'dema  of 
the  lungs,  «>dema  of  the  glottis,  redema  of  the  braiu  take  place.  In 
no  form  of  nephritis  that  the  author  is  ac<iiiainted  with  is  the  ana- 
sarca BO  rapidly,  so  nniversally,  and  so  enormously  developed  as  is 
tlie  case  in  scarlatinal  nephritis.  An  explanation  has  been  offered  for 
this  peculiarity,  which  is  accepted  ujion  all  haudu,  namely,  that  it  is 
due  not  only  to  a  nephritds,  but  also  to  the  iR'tion  of  the  poinon  of 
scarlatina  U|)on  the  skin.  Leichteustern  believes  that  the  irrit-ition 
of  the  scarlatinal  poison  takes  place  in  the  lymphatic  vessels.  Ci  ihn- 
heim  believes  that  it  is  due,  in  common  with  other  forms  of  drupwy  of 
the  akin,  to  changes  in  the  blood-vessels.  The  fact  remains,  aa  stated 
aliove,  that  Uiia  condition  is  almost  characteristic  of  scarlatina.  TNTieu 
the  orine  of  the  patient  has  not  been  examined  from  day  to  day,  the 
physician  aud  with  him  the  patieuta  will  bo  surprised  iu  many  instances 
to  find  this  eymjitom  developing,  and  to  this  fact  is  due  the  great  num- 
ber of  cattes  that  have  been  reported  as  haiiug  accjuired  drojtsj'  as 
tbe  reealt  of  "catching  cold,"  when  aa  a  mattpr  of  fact  the  cause  that 
produces  the  dropsy  has  been  ojierative  fur  a  wfek  or  more  before 
the  patient  haa  had  a  chance  to  "catcli  cold,"  VarictioH  uf  true 
scarlatimU  nephritis  are  found.  We  h&\e  first,  abortive  attacks, 
which  manifest  themselves  by  symptoms  fnrniing  Ji  clinical  pictui'e 
np  to   a  oertaju  point,  possibly  without  dropsj',  and   then  gra*!- 
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naily  disappearing.  Next,  meutioii  must  be  made  of  the  absenoe  of 
albuminuria,  with  or  without  auaaarca.  lu  rare  instances  we  find 
that  nephritis  ma.v  produce  auasRrca  without  albumiuuria.  Again, 
we  ma.v  find  that  nephritis  may  be  present  without  prodacing  anv 
eWdences  whatsoever,  just  as  we  find  ordinary  forms  of  Bright'^ 
disease  without  albuminuria  and  without  certain  other  leeiooa  char- 
acteiiatic  of  Bright'a  disease. 

Mired  Cases  nf  A'ejtfiritia. 

ThoRS  occur  either  early  or  late  in  the  disease.  The  hemorrhagic 
form  of  nephiitis  may  be  fatal  in  the  first  seventy-two  hours.  The 
only  evidences  that  we  raay  have  in  these  cases  are  the  presence  of 
albuminuria  and  tlie  \^iea,t  diminution  in  the  quantitj'  of  urine.  So 
far  aB  the  osiatence  of  hnomaluria  is  concerned,  this  may  be  found  in 
the  nou-hemurrhiigic  form  and  mHy  be  absent  in  the  hemorrhagic 
form.  So  that  iu  imlividun,!  cfiaes,  no  concluaion  can  be  reached  from 
uraualysis  as  to  tliu  uiilun*  nf  tlie  clmnges  going  ou  in  the  kidneys. 
In  the  cases  occurring  later,  after  the  eruption  has  appeared  or  even 
later  than  this,  tbiTi'  is  the  greatest  variety  in  the  symptoms. 
Usually  this  torni  follows  a  sore  throat  and  develops  very  suddenly. 
In  a  few  houra  the  urine,  which  has  been  jverfecUy  free,  contains 
ftlbumin,  liecomes  blood  red,  and  is  lUmiuished  in  quantity.  The 
anuria  is  frequently  followed  by  polyuria  witli  or  without  hiema- 
turia,  In  the  latter  instance  the  conrae  ia  more  favorable,  although 
Bometimea  murked  drojisy  or  even  nra>mia  develops  not  with  standing 
polyuria.  In  three  cases  (Leiclitenstern)  a  uriemic  attack  was  the 
fii-st  sign  of  nephritis,  the  urine  having  been  examined  three  or  four 
hours  before  and  found  tree  from  allniniiih  In  two  cases  dro^wy  set 
in  from  twenty-four  to  forty-eight  hour.s  before  albumin  apijeared  in 
the  urine,  and  afterwanls  lucmaturia  and  oliguria  appeared.  On  the 
other  hand,  hemorrhagic  nephritis  (.wcurs  with  anuria  and  without 
dropsy. 

[fnsmia. 

Usually  uriemia  develojis  witli  distinct  prodromal  symptoms. 
These  consist  in  disturbances  on  the  part  of  the  gastrointestinal  tract 
and  disturbances  on  the  part  of  the  nervous  system,  fever  with  in- 
creased pulse  rate,  and  finally  the  chauges  in  the  urine,  consisting 
often  iu  anuria,  or.  when  the  iirine  is  passed  fre<iuently,  it  is  small 
in  quantity  and  comparatively  low  in  8]wcific  gravity,  imUcating  that 
the  secretory  function  of  the  kidney  is  very  much  disturbed.  The 
Bymptoms  on  the  ])art  of  the  gastrointestinal  tract  most  commonly 
are  vomiting  and  nest  to  this  diarrhixa.     The  temperature  begins  to 
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rise,  very  Iittl©  posaibly  beyond  that  of  the  day  before,  but  iu  a 
abort  time,  twenty-four  huura  usually,  it  goes  iiji  to  an  appreciable 
beighi.  If  the  Buppreasiou  of  the  urine  aud  the  iutoxicatiou  are 
great,  the  temiierature  may  go  very  high — 10G'-107°.  This,  however, 
happens  ouly  in  very  Imd  cimes.  Ou  the  part  of  the  nervous  s,\Btem, 
die  symptouiB  cud  probably  be  considered  as  most  important  and,  aa 
it  were,  those  that  dominate  the  picture  of  urtcmia.  Aa  htts  been 
shown  before  in  connection  with  the  etiology,  Leicbteuatorn  has 
attempted  to  classify  the  s.vmptoms  of  uricmia  and  to  refer  them  to 
uMlema  and  jiossibly  inflammatory  changes  in  the  various  parts  of  the 
brain.  It  is  not  definitely  settled  that  thiH  etiological  view  is  abso- 
lotely  correct  Certainly,  so  far  as  the  gaatroiuteatiual  syiuptoras 
are  concemetl,  the  probabilities  are  that  wi*  are  here  deuling  with  an 
elimiuative  process  just  an  much  as  we  are  iu  the  skin  dealing  with 
an  eliminative  jirocesB  when  sweating,  which  is  an  almost  constant 
symptom  of  ursemia,  takes  place.  But  however  this  may  be.  wliether 
the  iutoxicatitm  produces  tUsturbances  iu  the  nervous  system  li\  direct 
irritatioii,  or  whether  there  is  elimimition  into  various  partes,  gastro* 
intestinal  tract,  uterine  tract,  respiratnr\  tract,  the  skin  possibly,  as 
baa  been  referred  to  above,  the  eudotlielial  c(4ts  nf  the  bhiod-vewsela 
and  tliose  lining  the  lymphatics,  the  fmt  reniiiius  that  the  ]>riucij>ftl 
symptoms  of  uriemia  are  manifested  on  the  part  nf  the  nen-ouM  syn- 
tem.  We  have  in  the  l)eginniug,  as  liiw  biwn  indicated,  only  thn 
mildest  B.vmptoms,  and  iu  some  instances  the  atTectiim  docs  not  go 
beyond  the  development  that  lia.**  been  oiitlined;  in  other  words,  wh 
simply  liave  vomiting  and  diaiThrea,  possibly  tiunitiLS  aurium,  hetid- 
Bcbo,  slight  elevation  of  tlie  puUse  and  tenipfratur.'  with  thi»  con- 
ditions mentioned  in  the  urine.  The  next  symptnni  Ihiit  d'-velopa 
Suil  which  causes  auiiety  is  the  l)egiuiiiug  of  convulsive  moveuieuts. 
With  this  are  associated  more  or  less  sopor,  stupor,  and  finally 
unvmic  coma.  The  convulsions  are  of  more  or  less  intensity,  vury- 
ing  from  tlie  slight  twitching  of  the  eyelids  and  corners  of  the  mouth 
to  tlie  very  well-iieveloped  epileptuid  tomcoclonic  uni^mic  cnmidsioB. 
Usually  in  mild  cases  the  convulsions  are  conliueil  to  one  or  mora 
groii]is  of  inu8c]pB,  sometimes  one-sided,  sometimes  both-side<1;  at 
other  times  they  become  general.  When  the  convulsions  are  confiued 
to  on«  group  of  muscles,  the  couditiim  of  the  mind  i-s  nut  that  of  com- 
plete coma.  Wien,  however,  the  convulsions,  jis  hap|wna  in  well* 
marked  eaaes,  develop  as  tine  uremic  general  convulsions,  then  the 
patient  is  comatose,  at  least  for  a  given  leugtJi  nf  time,  after  each  con- 
Tulflion.  Tlie  author  has  hud  occasion  on  more  than  one  instance  to 
8tady  the  condition  of  the  mind  Iwitwi-en  the  convnlsimis,  and  while 
the  pBtient,  if  old  enoagh,  seemed  to  regain  cuuBciousnuBs  ami  upeok 
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apparently  ration&lly,  yet  when  his  attention  waB  called  to  the  convert 
sation  after  recovery  had  taken  place,  everything  that  had  occmred 
during  this  time  of  apparent  conscionsness  vas  abeolntely  blailk. 
These  coQvnlsious  may  last  a  very  short  time,  only  a  few  minntoB, 
or  thitty  or  forty  minutes  or  longer.  At  times  they  are  repeated  at 
short  intervals ;  at  other  times  tiie  intervals  are  longer.  With  this 
cooditiou  of  unemia  there  may  develop  peculiar  conditions  of  the 
nervous  system,  amaurosis,  aphasia,  hemiplegia,  to  be  referred  to 
more  in  detail  further  on.  The  amanroais  usually  lasts  only  during 
the  i>eriod  of  convulsion — sopor  or  coma;  in  the  interval  between 
the  convulsions  when  the  patient  is  normal  it  disappears.  Frequently 
amaurosis  extends  over  weeks,  always,  however,  ending  in  recovery. 
Aphasia  and  hemiplegia,  freqaeatly  going  together,  also  last  during 
the  urcemic  state  and  then  disappear.  During  the  convulsions  or 
during  the  »tage  of  coma  with  convulsions,  death  may  take  place,  the 
result  of  many  causes,  notably  oedema  of  the  brain,  hemorrhages  into 
the  brain,  or  cedema  of  the  lungs. 

Prognofis. 

Beturuing  now  to  the  general  subject  of  nephritis  for  a  moment, 
it  can  be  said  that  the  prognosis  is  good  as  far  aa  recovery  is  concerned; 
recovery  iu  every  way,  both  as  to  life  and  as  to  restitittio  ad  integnan, 
although  a  few  cases  are  on  record  (Litten,  Iieyden)  in  which  chroma 
nephritis  has  followed  scarlatinal  nephritis.  The  author  has  seen 
one  instance  of  this  in  a  child  six  years  of  age  which  ended  fatally 
after  a.  duration  of  nearly  six  months  after  an  attack  of  scarlet  fever. 

As  recovery  takes  place  in  the  vast  majority  of  instances,  t^e  con- 
vulsiourt  become  Ipss  marked,  the  intervals  become  longer,  conscious- 
ness giiulually  reappears,  the  nervous  symptoms  referred  to  above 
disajipear;  iu  a  comparatively  short  time  the  nervous  condition  at 
If^ast  is  returned  to  its  normal,  although  the  resistance  of  the  nervona 
system  in  dimiuiHhpd  for  a  greater  length  of  time.  With  the  disap- 
pearance of  the  ura;mic  condition,  the  nephritis  runs  its  accustomed 
courM*^  netting  well  iu  six  weeks  to  two  months  from  the  first  appear- 
ance of  tiie  albumin.  This  description  holds  good  for  the  ordinary 
forms  of  scarlatinal  nephritis.  In  the  grave  mixed  cases  the  picture 
of  nrfomia  is  an  altogether  different  one  in  that  it  is  more  foudroyaut. 
Tliese  cases  have  already  lieen  referred  to  ami  not  much  further  need 
l)e  stated.  The>-  may  develop  with  or  without  anuria;  they  may 
develop  ou  the  basis  of  a  jtei'fectly  normal  urine ;  they  may  develop 
so  suddenly  that  it  is  absolutely  a  matter  of  surprise,  and  as  quickly 
as  they  develop  so  suddeul.v  do  they  become  fatal.  This  form  of 
trouble  can  be  looked  for  onlv  when  there  is  somewhere  in  the  bodv 


OOMKJOATIOira.  71 

a  primary  depot  of  pus-prodacer  depoaite  which  may  give  rise  to 
this  combinatioa  of  symptoma,  or  when,  as  it  freijueDtly  happeus, 
there  U  preseiit  oephrilis  with  the  ordinary  evidenoea  and  in  nd- 
ditioQ  to  this  there  develops  a  pas-producer  depot.  On  the  otlier 
hand,  we  lany  fiud  nephritis  due  to  pus-prnducers  in  scarlatina,  which 
may  run  ita  couree  in  the  mildest  wa\' ;  lasting  a  much  shorter  time 
than  indicated  above,  and  producing  few  constitutioual  symptnnia.  It 
is  more  than  probable  that  the  febrile  albumlunria,  referred  to  uI)ove, 
is  the  indication  of  a  mild  form  of  pus-producer  nephritis.  ludeeil 
the  worst  forms  of  miseil  nephritis  are  found  in  the  first  week  of  the 
disease,  while  pure  scarlatinal  nephritis  develops  later, 

The  Heart. 

That  which  is  true  of  nephritis  of  adults  in  other  conditions  la 
true  of  nephritis  in  scarlatina,  namely,  that  the  heart  i.-^  alwaja  en- 
larged.  Moat  frequently  the  enlargement  is  left^ided,  sometimes  Iioth 
(see  the  section  on  Patholuyy).  This  has  lieen  overlooked  for  the 
simple  cause  that  it  has  been  rarely  looked  for.  Ordinary  percussion 
of  the  heart  will  show  that  in  every  case  of  scarlatinnl  nejihritis  the 
heart  is  dilated  at  least  dnriug  the  maximum  intensity  of  the  trouble. 
This  is  n()t  to  be  woudere<l  at  when  we  take  into  cduaiderarinn  the 
enonooua  possibility  of  dilatation  that  esista  o8peciall>  in  the  heart 
of  the  very  young.  As  a  rule  in  these  ciihps  iu.suffifieucy  of  nue  side 
of  the  heart  is  not  prorluced,  but  when  the  dilatation  becomes  verv 
great  then  the  left  side  Iiecomes  functionally  insufficient  and  i\'ith  this 
there  develops  dilatatirjuupon  tlieriyhtside  of  the  heart.  The  Hvmp- 
toms  that  develop  are  those  that  we  see  under  ordinary  circuiiistaiicea 
of  dilatation  of  the  heart.  Thus  we  may  have  tachycardia,  tacliy- 
pna-a.  With  this  there  is  diminished  tension  in  the  arteries;  the 
pulse  as  a  rule  is  very  rapid  but  sometimes  may  be  very  hIow,  due  to 
anemic  complications.  Tachypncoa  as  a  nde  occurs  willnmt  any 
symptoms  on  the  part  of  the  lunge;  tachvcardia  without  the  jiresence 
of  anything  more  than  simply  the  dilatation  nf  the  heart,  Auscnlla- 
tion  in  these  cases  may  or  may  not  reveal  a  bruit,  (treat  care  must 
l>e  taken  not  to  consider  these  bruits  due  tn  endocarditis,  They  are 
Its  a  rule  the  result  of  relative  insufficiency,  and  after  the  dilatation 
haa  disappeared  these  bruits  disajipear  an  well.  Recovery  from  this 
heart  lesion  takes  place  in  <iue  of  two  wavs.  If  Ihp  condition  hist-s  a 
safScient  length  of  time,  comi>ensatory  hypertrfiphy  is  likely  tu  fol- 
low. Iff  on  the  other  hand,  the  condition  produciiig  this  trouble 
lasts  only  a  short  time,  then  the  dilatation  disapjiears  without  any 
chau^  ill  the  myocardium.     With  acute  dilatation  of  the  heart  there 
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is  frequently  found  enlargemeut  nf  the  liver.  Wlien  this  enlargement 
develops  snddeulv  nnd  ia  very  marked  it  iniist  be  looked  upon  as  so 
exceedingly  grave  otoen.  The  uuthor  has  seen  the  liver  extend  to  the 
umbilicus  within  twenty-four  Lours  in  these  cftgen.  The  ordinary 
enlargement  found  in  dilatation  of  the  right  side  of  the  heart  nwd 
not  cause  any  uueu^iuesa,  us  it  disappears  when  tJie  cauae  is  removed. 
The  other  forma  of  cardiac  trouble  are  either  septic  or  rheumatic. 
Ashby  »tatpt4  that  in  nine  hundred  cases  of  scarlatina  he  has  seen 
ayiioi-itiH  twenty  times ;  of  these  one  each  had  i»eriearditis  and  pleoro- 
pericarditis,  none  endoearditia.  On  tha  other  hand,  endocarditis  was 
not  uncommou  with  rheumatoid  affpctiona  which  developed  at  the 
end  of  the  third  or  liegiuning  of  the  fourth  week.  Nephritis  he  con- 
siders a  common  cause  of  heart  dineaHe.  In  (me  hundred  or  mote 
post-mortama  he  niiver  jsaw  eudo-  or  pericai'ditis  withoiit  nephritifi. 
In  most  cases  the  myocartUum  was  pale  and  flabby,  and  the  endocar- 
dium upon  the  papillary  muscle  was  cloudy.  Ashby  has  never  8e«B 
a  hard  or  leathery  myocardium  after  acarlatiua.  He  considers  it 
probable  that  in  most  cases  of  nojihritia  dilatation  of  the  left  heart 
occurs,  which  om  l>e  demonstrated  for  one  week.  In  pyiemia,  which 
ia  almost  always  fatal,  endo-  and  pericarditis  are  common.  It  is  not 
necessary  to  dilate  on  the  8\'Tnptoms  of  these  latter  forma  as  they 
are  the  same  whether  devtdoped  up<m  the  basis  of  scarlatina,  on  ordi- 
nary Hepticjumia,  rlieumatism,  or  what  not.  From  a  clinical  point  of 
view  we  would  he  inclined  to  the  statement  that  valve  lesions  are 
more  common  as  the  result  of  scarlatina  than  is  indicated  by  the  esti- 
mate made  by  .\shby.  It  is  always  well  to  watch  the  heart  in  any 
case  of  scarlatina. 

Sr,UU:,ATINAL  BHEtTiATISM. 

Much  has  l>eeii  grouped  under  this  heading,  from  the  slightest 
pain,  with  or  without  swelling  in  the  joints,  to  the  moat  intense 
pyiemid  raatiifestatious,  Both  Bokai  nud  AshVty  admit  that  tuber- 
culous abscesses  may  occur  in  scarlatina  and  have  been  called  scarla- 
tinal rheumatism.  The  freijucucy  of  the  affection  of  the  joints  has 
been  estimated  by  Yogi  In  two  e|iidfmica,  188-1-85  and  1894-95,  in 
the  former  1.3.0  per  ci-nt.,  and  in  Ihe  latter  10.(5  per  cent. 

Certainly,  so  far  aa  the  author's  ohaer^-aticm  goes,  this  is  a  liberal 
estimate.  Of  the  twenty  cases  of  synovitis  referred  to  above  in  the 
nine  hnmlred  cases  of  scarhitimt,  ,^liby  says  tliere  can  be  distin- 
guished the  following  forma  of  joint  affection:  First,  synovitis; 
second,  pymmic  synovitis;  third,  acute  or  aulmcute  rheumatism; 
'ourth,  scrofulous  joint  affections.  .Vll  these  cases  of  ajnovitia 
rere  severe,  two  dying  and  all  characterized  by  the  fevers  being  an- 
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naually  prolonged  as  tbe  r6HiiU  of  necrotic  ulcers  of  the  tousiU  and 
soft  pulate.  Most  commonly  tlie  wrist  aud  liuyer-joiiitt*  were  affected. 
Sometimes  tbere  occurred  iufiummatiou  of  teudon  sheatUs.  Over 
the  affected  parts  the  skiu  was  rarely  reddeuetl.  These  complica- 
tiouB  nsoally  dereloj)ed  towards  the  end  of  tlie  first  week.  They  dis- 
appeared in  a  few  days  without  auy  local  relapses.  Cardiac  bniits 
were  frequently  heard,  but  they  lasted  only  a  abort  time.  It  is  doubt- 
ful whether  the  salicylates  did  auy  ({ood.  Iii  the  second  form  ouly 
three  coses  were  observed,  two  of  which  died.  In  the  third  form,  re- 
lapses of  former  attackn  of  iuflammatf>ry  rheumatism  were  common 
during  scarlet  fever  aud  could  thou  cause  endcH?arditiB.  The  fourth 
form  oould,  even  if  appureutly  perfectly  cmed,  again  break  out,  sup- 
purate, and  cause  pysemia.  Bokai  distiuj^iisheH  two  kiiiils,  serous 
and  puroleut,  the  former  usually  benjgu,  acutn  or  suViacute,  or 
developed  into  a  chronic  form,  tumor  albus.  Esceptionally  a  serous 
evDovitis  became  purulent.  The  serous  form  became  dangerous  only 
when  inflammation  of  the  serous  cavities  took  ]>lace.  It  could  \te  dia- 
tiii);uishe<I  from  acute  articular  rbeumatisui  by  its  mild  course,  spon- 
taneoufi  restoration,  absence  of  relapse*,  the  affection  of  fewer  joints, 
and  prompt  benefits  from  salicylates.  It  developed  as  early  as  the 
third  <Iay  of  the  eruption,  at  other  times  very  much  later.  The 
purulent  form  is  a  part  of  general  septicopyfemia,  extremely  unfavor- 
able in  prognosis. 

If  we  read  this  statement  by  the  light  of  modem  iuveutigation,  we 
innst  come  to  the  conclusion  that  all  joint  affections  of  scarlet  fever 
are  either  septic,  rheumatic,  or  tulierculons,  The  septic  can  be  sub- 
divided into  the  mild  and  grave  forms  (pyipmie)  aud  always  presup- 
pose, as  indicated  by  Ashby,  a  primary  septic  lesion  somewhere. 
Scarlatina  preiHsposes  to  ordinary  rheumatism.  Whetlier  this  is 
due  to  the  fact  that  rheumatism  itself  is  the  re»tult  of  invasion  of  pus- 
prodacers,  as  is  claimed  by  the  Prench  school,  or  not,  it  is  iiujios- 
sible  to  state. 

The  symptoms  have  been  described  in  the  excerpts  given  above. 

The  jjritgnoaia  in  every  case  of  scarlatinal  joint  affection  \a  not 
good  in  the  septic  forms,  because  it  indicates  a  generalization  of  the 
septic  infection;  in  the  pvfemic  form,  Ijecause  it  means  an  atldiliona! 
intensity  of  infection  and  in  this  way  leads  to  death.  Even  if  the 
patient  recovers,  so  many  aukylosed  joints  may  be  left  that  hit)  condi- 
tion is  a  very  pitiable  one.  The  author  has  seen  one  iustance  in 
-which  both  hip-joints,  lioth  wrist-joints,  l>oth  elbow-joints  were  left 
almost  completely  ankylosetl;  the  ahoulder-joints,  knee-joints,  and 
ankle-joints  not  completely;  when  the  patient  grew  up  to  man- 
hood (the  attack   haviut;  occurred  when   he  was  but  five  years  of 
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age),  the  hip-joints  remained  practically  permanenfly  ankylosed, 
the  other  joints,  as  the  result  of  constaot  exercise,  being  loosened 
ap  somewhat. 

In  rheumatic  arthroses  of  scarlatina  the  prognosis  quoad  vitam 
need  not  be  very  bad,  but  in  a  large  percentage  of  cases  endocarditis 
follows  and  with  it  a  damped  heart. 

PCEPDRi.  TT jiimwRH* run*. 

One  of  the  rare  complications  of  scarlatdna  is  porpura  h^mior- 
rhagica.  We  can  distinguish  two  forms:  one  a  mild  form,  the 
second  that  form  that  has  been  called  fnlminating  or  fortdroyaat 
The  mild  form  of  scarlatinal  purpura  hsemorrbagica  is  not  to  be 
distiuguished  from  this  disease  as  it  is  seen  anywhere  else.  The 
foudrojant  form  develops  suddenly  about  the  second  or  third  wed 
of  the  disease,  uot  uncommonly  with  albuminuria  or  possibly  whm 
the  patient  is  eujoyiug  comparatively  good  health.  It  is  difficnU 
to  state  what  the  cause  of  this  form  of  dbease  may  be,  but  it  hai 
seemed  to  me  that  its  etiology  is  the  same  as  that  of  the  otbw 
hemorrhagic  forms  of  the  disease  found  in  children.  The  two  casea 
that  I  have  seen  Lave  developed  as  the  result  of  a  secondary  infec- 
tion following  an  attack  of  iuflueuza.  In  these  the  purpuric  mani' 
festation  iu  the  akiu  sliowed  itself  in  the  form  of  large  eccbymotio 
patches.  Iu  the  one  instance  at  the  end  of  forty-eight  hoois  almost 
the  whole  of  tlie  abdomen  aud  the  greater  part  of  the  lower  extremi- 
ties were  discolored  by  a  bluish  transudation  of  blood-coloring 
matter.  Upon  the  legs  aud  the  arms  as  well  as  upon  the  face  were 
found  purpuric  Hpots.  Death  took  place  at  the  end  of  seventy-two 
hours  in  the  one  instance,  at  the  end  of  forty -eight  hours  in  the  other, 
both  imtientH  having  had  epistaxis  and  both  dying  in  coma,  so  that 
the  coQclusiou  cnuld  be  arrived  at  that  liemorrhages  had  taken  place 
into  the  brain.  Iu  the  mild  cases  the  peculiar  form  of  stomatitis 
found  iu  this  disenne  can  be  distiuctly  observed;  in  the  severe  ones 
death  comes  too  rapidly,  so  that  the  stomatitis  does  not  have  time  to 
develop. 

The  CrASTBOISTESTINAL  TbaCT. 

Diarrhoea  is  a  very  commou  !9ymi)tom  iu  connection  with  scarlet 
fever,  especially  iu  the  period  of  invasion  and  the  first  part  of  the 
period  of  eruption.  As*  has  l>eeu  hIiowu  iu  couuection  with  the  patho- 
logical auatoniy,  the  na-stroiutostiiial  tract  takes  more  or  less  part  in 
he  manifestatinu.s  as  we  see  them  upon  the  skin.  An  accurate  sta- 
istical  report  in  reference  to  this  symptom  would  undoubtedly  show 
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tbftt  dinrrliaw,  nstuilly  of  tbe  small-iutestiual  type,  ia  presetit  id  the 
mnjority  of  instances  in  scaj-let  fever.  Sometimes,  e9i)eciully  in 
molit^uAnt  ca««8,  it  does  occur  tluit  eaterocoUtis  develops,  and  under 
each  ciremnstaDoeH  it  is  to  l»e  looked  upou  aa  a  very  severe  compli- 
cation and  u  nmnifwtAtiou  uf  tli(<  (general  sepsis.  In  the  period  of 
dnequamation  a  ttecondary  infection  of  the  intestine  may  first  mani- 
ft^t  ibiolf  and  then  again  may  wk  have  the  symptoms  of  an  extremely 
violent  attack  of  enterocolitis,  which  is  a  very  serious  complication. 
In  connection  with  nephrititi,  the  anemic  condition,  diarrhceas  are 
not  nucommou.  They  are  to  be  looked  upon  aa  elimiuative  and,  un- 
less debilitating  to  the  patient,  of  comparatively  little  importance. 
When  they  have  a  tendency  to  debilitate  the  patient  or  are  indeed  a 
part  of  his  debilitated  condition,  then  special  attention  must  be  paid 
to  them. 

The  ordimiry  gastrointestinal  disturbances  due  to  errors  of  diet 
mar  he  found  in  scarlatina  an  in  connection  with  any  other  dii>- 
e>a8e».  It  must  always  he  remem1>ered  iu  treating  patients  with 
scarlet  fever,  that  the  gastrointestinal  tract  is  esjiecially  liable  to  dis- 
turbances. 

Wben  the  metalxjlism  of  the  bod.v  has  l)eeu  so  altered  by  the 
changes  in  the  blood  due  to  the  action  of  the  scarlatinal  poison  or 
to  secondary  infectionB,  then  we  will  have  developed  that  condition 
tliat  is  summed  up  under  the  term  rdchexin.  Iu  thin  cnuditioa  diar- 
rhoeas are  of  common  occurrence.  They  must  l)e  lotiked  upon  hi-re 
as  part  and  parcel  of  the  whole  change  in  metabolism,  producinn, 
as  it  were,  u  paralytic  condition  of  the  whole  glandular  ftp])ur«tus 
of  the  gadtroiutestinal  tract,  increasing  putridity,  preventing  diges- 
tion and  absorption,  and  naturally  prudnciug  thimifr  stonls. 

The  older  writers  speak  of  a  condition  called  "scirlatinal  typhoid." 
At  the  present  time  this  terra  has  Iteeii  discarded,  and  justly  ho.  Iu 
ticarlatina,  as  in  any  other  disease,  there  may  be  produced  a  typhoid 
state,  and  the  author  has  in  mind  a  lar^e  and  maliguunt  fpidoniii- 
that  took  place  over  twenty  years  ago  iu  Cincinnati,  in  wliicli  a  grejil 
Domber  of  patients  fell  into  the  cunditiou  that  iiii^Lt  brt  called  a 
tj|)hoid  one,  very  alarming  and  in  which  condition  not  a  few  suc- 
ciunlied.  In  this  epidemic,  when  the  patients  recnvi-rcd,  they  did  nu 
osually  after  passing  through  ii  state  of  sopor  histing  tweuty-tour  to 
thirly-fiis  hours,  accompanied  by  a  fall  in  temperature  and  a  com- 
parative fall  in  the  pulse  rate,  from  whii'li  the  i>atifint  gniduiiliy 
awoke  am]  after  which  all  the  organic  functions  seemed  to  returu 
to  the  normal  condition. 
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COMPUCATIONS  ON  THE  PART  OF  THE  HeSPIRATORY  TraCT. 

It  has  b€>eu  stated,  aud  justly  so,  that  membracoua  croup  is  a  me 
com pli cat] oil  uf  ^ciLrlatJua,  but  that  it  does  occar  lias  been  empliaaized 
by  a  great  tiuiulwr  of  authors.  Now  that  the  oue-sided  view  that 
membranous  croup  always  means  true  diplitberia  ib  being  tbrown 
aside,  we  are  williug  to  recognize  the  streptococcus  pseudomem- 
brauouB  form  of  croup,  aud  this  ia  uotably  the  form  that  occurs  in 
ficarlatiiia.  Broucbitir^  may  bti  present  as  a  complication,  a:^  a  rule 
having  nothing  to  do  with  the  cliuical  picture  of  scarhitina,  being  & 
secondary  infection  imposed  upuu  if.  Esci?pt  in  those  cases  in  which 
there  ia  a  primary  deposit  of  pus-producers,  the  bronchitis  runs  its 
course  beuiguly,  its  it  does  in  cMldrau  without  scarlatina.  On  the 
other  Imud,  when  there  in  this  deposit,  bronchial  catarrh  must  he 
lookod  npou  as  a  very  serious  complication,  and  in  uut  a  few  casea 
it  leatls  to  catan-bal  pneumonia,  which  under  these  circumstaucea 
may  bo  looked  upon  as  ii  fatal  complicatiou.  Bronchial  catarrh,  when 
developed  upon  the  basin  uf  nephritis,  is  always  to  be  looked  Upon 
oa  an  extremely  grave  complicatiou,  TVe  need  only  refer  to  the 
condition  of  the  heart  aud  tlien  it  will  be  seen  how  bronchitis  aud 
pnt'umouia  produce  so  grave  a  combinatinn.  The  heart,  already 
dilated  aud  its  myocardium  weakened,  now  lias  to  pump  the  blood 
Bguitwt  an  iucreased  resistance  through  the  luugs.  As  a  result  that 
most  dreadoil  of  all  I'om plications,  oedema  of  the  lungs,  develops  in  a 
comparatividy  shm-t  time.  Pneumonias,  both  catarrhal  and  croup- 
ous, have  Ijeen  found  in  scarlatina  more  frequently  upon  the  post- 
mortem tjiblc  thau  iiilrii  n'tmii.  The  prognosis  is  that  of  the  pneu- 
monia itself  or  that  of  pneumonia  developed  ujiun  a  bad  case  of 
scarlatina. 

Complications  i\ith  Other  Di9e.\ses  and  Diseased  CoNDmoKS. 

Scarlatiua  has  been  fouud  developed  upou  measles,  upon  varicella, 
upon  variola,  upou  tyi)lioid  fever,  upon  erysipelas,  uiion  malaria, 
aud  upon  jiertussis,  and  the  converse  has  been  rei>eatedly  found,  that 
upon  the  basis  of  scarlatiua  these  various  diseases  develop.  In 
regard  to  a  com[ilicatiou  of  scarlatina  with  the  other  acute  infectious 
diseases,  it  will  be  well  toipiote  the  conclusions  arrived  atby  Bezand 
verified  by  Klein,  who  has  collected  sixty -eight  cases  of  scarlet  fever 
and  measles,  fifty-one  of  variola  and  scarlet  fever,  and  thirteen  of 
scarlet  fever  aud  varicella.  He  states  that  the  most  common  combi- 
natiou  is  scarlet  fever  with  another  esautheni.  for  the  reason  that  the 
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leriod  of  incabation  of  scarlet  fever  is  ver?  Bhort.  The  mortality  in 
hese  cases  was  22.2  per  cent.  As  tar  as  prognosis  is  concerned  for 
lie  combination  it  is  worae  the  later  measles  develops  npon  scarlet 
ever  and  better  the  later  scarlet  fever  develops  npon  measles.  Ty- 
>faoid  fever  does  not  ioflaence  the  course  of  scarlet  fever,  bat  the 
lymptoms  of  typhoid  fever  disappear  daring  the  emptive  stage  of 
learLatisa.  Usually,  as  Morchieon  has  noticed,  typhoid  fever  is  the 
irst  to  occnr. 

Mnrchison  observed  ternary  combinations  in  a  number  of  in- 
itanceB.  Twice  scarlet  fever,  measles,  and  varicella ;  twice  scarlatina, 
raccina,  and  variola.  He  comes  to  the  final  conclnsion  that  simnl- 
■neoDS  emptions  do  not  interfere  with  each  other  as  a  mle,  except 
liat  there  is  a  retardation  in  development  of  vaccina  and  variola  by 
teurlet  fever  and  measles.  Also,  when  measles  and  scarlatina  occur 
ogether,  the  disease  which  appears  first  is  usually  shortened  by  the 
me  appearing  next.  The  latter  agrees  to  a  certain  extent  with  the 
riew  of  Fleischmanu,  who  shows  that  if  both  ezanthems  develop 
luring  the  period  of  eruption,  the  course  of  both  is  shortened ;  or,  if 
me  chooses  to  put  it  so,  the  second  makes  the  first  milder  and  in 
:te  torn  is  shortened  in  its  course.  This,  however,  is  not  the  rule, 
IB  has  been  stated  before,  and  considerable  doubts  have  been  ex- 
preesed  as  to  the  general  applicability  of  this  statement. 

Tuberenloeis  doee  not  bear  any  direct  relation  to  scarlatina.  In 
this  respect  scarlatina  differs  most  widely  from  measles.  Barthez 
md  Sann^,  in  summing  up  the  relation  of  scarlet  fever  to  tubercu- 
losis, state,  first,  that  tubercnlona  patients  rarely  take  scarlatina  and 
vheu  they  do  the  course  of  the  disease  is  anomalous ;  secondly,  pa- 
tients that  have  recovered  from  tuberculosis  take  scarlet  fever  more 
frequently  than  those  in  the  active  stf^e  of  the  diseitse;  thirdly, 
iQtopeiee  rarely  show  the  presence  of  fresh  tubercles  or  degenerated 
tubercles. 

The  vrriter  has  not  been  so  fortunate  as  these  distinguished  au- 
thors. In  more  than  one  instance  has  he  seen  tuberculosis  develop 
ftfter  an  attack  of  scarlatina.  It  is  true,  there  has  been  no  direct  rela- 
tion between  the  two  and  the  development  of  tuberculosis  has  come 
only  after  a  certain  length  of  time  had  elapsed,  the  shortest  period 
being  five  months.  When  the  lymphatic  glands  remain  enlarged  for 
ID  unusoally  long  time,  tuberculosis  should  be  kept  in  view  and  be 
pfiurded  against.  It  would  be  strange  indeed  if  the  chronically 
anlarged  lymphatics  of  scarlatina  should  react  differently  to  tuber- 
nilosifl  than  those  formed  as  the  result  of  other  causes. 
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Puerperal  .\sd  HvsaicAL  Scahlatdja. 

In  tliese  combmatioua  soarlatiua  presenta  itself  as  it  does  ander 
ordinary  i-ircumstauces.  There  is  notLing  peculiar  about  scarlet 
fever  in  the  puerperal  state  uor  iu  surgical  cases,  except,  firsts  that 
the  ])uerperium  and  the  surgical  state  increase  the  ausceptibility  to 
infection,  an  h;is  beeu  iuilicated  before;  and,  secondly,  as  will  be 
ehowii,  the  prtignoais  is  very  much  worse  when  the  scurhitinal  poisoD 
has  V>eeu  lutroduced  more  or  leas  directly  into  the  circolation,  the 
latter  probably  being  the  reason  (or  the  increased  aueceptibility. 
Gootlhart  in  an  epidemic  of  scarlatina  saw  twenty-five  cases,  of  which 
seventoeD  liail  been  operated  upon.  One  had  an  abscess  and  seven 
were  mthmit  estorual  lesions.  In  thirteen  cases  antiseptic  treatment 
had  been  employed,  yet  the  patients  coutract^l  scarlatina,  bnt,  curi- 
ously enoufe'h,  the  wounds  continued  to  do  well  duriuy  the  course  of 
the  disease.  Trelnt,  on  the  other  hand,  naw  bail  results  upon  the 
wounds.  Pa^et  has  expressed  the  view  that  sudden  deaths  on  the 
secontl  or  third  day  after  operations  may  Ije  due  to  undeveloped 
scarlatina,  and  Gootlhart  is  inclined  to  believe  lu  the  ti'uth  of  this  ob- 
servation, llieilinf^er  reports  nine  cases  developed  from  one  to  nine 
days  aft*?r  operations  or  wounds.  Three  were  physicians  who  had 
been  exposed  reiwatoiUy  to  scarlatina  but  were  infected  only  after 
havinj;  l)eeu  wounded.  He  thinks  there  is  some  relation  between 
wounds  and  scarlatina.  Browne  has  seen  scarlatina  develop  in 
ojieratod  cases  in  fiom  six  and  a  half  to  sixteen  hours.  His  observa- 
tions are  apparently  perfectly  reliable  and  correct.  Siirensen  claims 
that  wounds,  especially  tracheotomv,  and  the  puerperal  state  predis- 
poHs  to  iufoctinii,  the  jwriod  of  incubation  beiuy  very  short.  Iu  thirty- 
einht  ca.ses  thfi  erni-tion  ajiiicarcd  in  twenty-nine  before  the  third  day 
after  the  injury  and  in  scvi'U  within  the  first  twenty-four  hours. 

tljiou  the  whole  we  may  state  that  there  is  a  difl'eience  between 
the  infection  of  patients  that  have  been  operated  upon  or  in  the  puer- 
peral state  and  the  ordinar,\-  cases  of  scarlatina.  Indeed,  we  may  say 
that  there  are  two  kinds  of  ]iuer]ieral  and  surgical  scarlatina.  In  the 
one  instance  it  h  a  scarlatina  d>>veloped  as  the  result  of  tlie  ordinary 
modes  of  infection,  and  theu  the  cimrso  of  the  disease  iu  no  way 
difi'ers  from  the  course  of  the  disease  under  ordinary  circumstances. 
In  the  second  class  the  infection  takes  i>hico  either  through  the  puer- 
peral endometrium  or  tUr(nit.:li  an  ojicu  wound,  and  then  the  whol« 
picture  of  the  disease  is  changed.  The  period  of  incubation  is  very 
short,  the  eruption  may  lie  well  marked,  as  well  as  the  desquamation; 
the  progncisis  is  very  bad,  es]iecial]y  in  puerperal  cases. 
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Several  iDstances  are  on  record  in  which  the  foetiis  hiie  also  be- 
c»me  infected  (Leah,  Salles).  The  prognosis  does  not  Beem  to  be 
HO  ImuI  for  the  child  as  for  the  mother. 

Sequelee. 

We  mftj-  speak  of  two  kiiids  of  reUijmre  as  occurring  iu  scarlet 
f*vor,  the  oue  to  be  looked  upon  as  a  false  relapse,  better  jiosHibly  as 
a  recradescence  of  the  original  proceas,  and  the  second  us  u  true 
n.>lB)ise.  The  false  reluptte  occurs  nsually  in  the  neighborhood  of  the 
aeootid  week  of  the  disease.  It  is  characterized  simplj  by  a  recrudes- 
OSDOe  of  the  eruption,  possibly  accompanied  by  an  increase  in  tem- 
perature and  pulse  rate  or  by  renal  symptoms ;  all  as  a  rule  with  very 
much  less  violence  than  occurred  during  the  first  outbreak  of  the 
dis^jute.  The  true  relapses,  on  the  other  hand,  are  chjiracteri7^d  by 
the  fact  that  the  disease  process  has  come  to  an  end,  that  the  patient 
is  in  convalescence,  when  the  chartw  tens  tic  new  attack  develo[is  with 
all  the  symptoms  of  the  first.  Trojanowsky  called  attention  to  very 
peculiar  forms  of  relapsing  soarlatiua  and  lueikules,  and  while  very 
many  of  these  cases  have  been  doubted  and  no  oue  else  has 
ever  Keen  epidemics  of  this  nature,  a  careful  stud,v  of  simihir  cases 
undoubtedly  leads  one  to  the  conclusion  that  they  were  relaps- 
ing forms.  The  most  complete  collection  of  cases  of  relapses  has 
been  made  by  Koemer,  who  has  drawn  the  conclusion  from  a  stixly 
of  thirty-nine  cases  that  relapses  occur  principally  Ijetween  the 
AfCes  of  seven  and  fourteen,  but  no  age  is  eseini)t.  In  some  cases 
there  Kuems  to  be  a  family  pretUsposition.  This  view,  however,  is 
not  accepte<l  by  others  who  have  seen  relapsing  cases.  Thus,  May 
rejMirtH  one  case  of  relapsiug  scarlet  fever  in  a  family  iu  which  the 
other  members  were  affected,  but  only  this  one  case  of  relajiso  oc- 
cnrro<l.  The  prognosis  iu  these  cases  is  not  worse  than  in  tlm 
ordinary  forms  of  scarlatina.  Indeed,  the  i>atient  does  just  as  well 
in  the  second  attack  as  ho  does  in  the  first,  unless  the  secniid  iittiick 
be  worse  than  the  first  on  account  of  other  coniplicjitious. 

Hardly  any  other  disease  is  so  much  feiired  Viv  the  laity,  so  far 
aH  the  sequelna  are  concenietl,  as  scarlatina,  and  undoubtedly  in 
days  gone  by,  when  the  treatment  was  even  urnre  eui|iiricul  than  it 
18  nt  the  present  time  and  consisted  principally  in  bad  hygiene, 
poor  food,  aiid  worse  nursing,  this  fear  was  undoubtj=i<Uy  justifiable. 
At  the  present  time,  with  our  views  regardiug  sejisis  and  (wpiimIh, 
this  wh<)lo  ((uestion  has  been  materially  chimged,  and  yet,  with 
all  the  care  and  all  the  attention  that  may  be  given  to  individual 
casea  of  scarlatina,  certain  seipiehe  dn  occur.  We  have  already 
raferred  to  affections  of    the  ear.      After  streptococcus    infectioD 


80  FOBCHHEIMEB— 8CAELET  FEVEB. 

of  the  nose  and  tUroat  with  the  ikccompaujiiig  ejo  troubles,  it  is 
not  an  uocomuiou  eiperience  to  tind  that  the  aose  or  throat  aod  the 
eyes  are  left  in  conditions  of  chronic  infiammation.  The  writer  has 
seeu  cnmm  in  wLic-h  the  disturbances  iu  the  nose,  in  the  e;ee,  and  in 
the  throat  have  |-L>mained  for  years.  Indeed,  iu  one  instauce  and 
Dotwi  til  standing  the  most  careful  attention  and  local  treatment,  oziemi 
as  a  He(]uela  has  remained  |>raotically  throughout  the  life  of  the  indi- 
vidual. The  lymphatic  glands  in  some  of  these  cases  remain  hard- 
ened and  enlarged  for  a  great  length  of  time.  The  joints,  especially 
in  pyiemic  conditions,  may  remain  deformed  for  tlie  life  of  the  patient, 
and  sometimes  ]iitiable  conditions  are  set  up  in  this  way.  Deformi- 
ties produced  i)y  cellulitis  are  not  to  be  avoided.  TorticolliB  and 
facial  paralysis,  the  latter  of  a  jiermaueut  nature,  are  to  be  cou- 
aidered  among  these.  The  cachexia  that  sometimes  follows  scarla- 
tina has  already  boon  referred  to  and  may  with  bad  surrounding, 
poverty,  and  poor  food,  lead  to  death.  ludeed,  the  prognosis  in  tlus 
condition  of  cachexia  is  always  a  verj-  dubious  one, 

On  the  jjurt  of  the  nervous  8\'stem  we  have,  as  Putnam  puts  it, 
"optic  neuritis,  api>arently  without  meningitis,"  and  the  same  may 
Iw  true  of  epilepsy  (Goweis).  Meuiugitis,  except  from  eecondary  in- 
fectinu.  is  rare,  but  dopn  perhaps  occur  even  iu  early  stages  (Beudel). 
FochI  hemorrhagic  encephalitis  is  reported  (Fiirbringer).  Spinal 
affections  and  mnltiple  neuritis  are  rare  (Putnam).  To  these  there 
may  be  added  chorea,  uot  an  uncommon  sequela,  hysteria,  and 
psycliosea.  With  the  advaiice  iu  the  study  of  nervous  diseases  it 
will  be  found  that  the  nervous  system  in  all  probability  is  damaged 
to  a  greater  extent  than  wo  have  reason  to  suppose  from  the  reported 
cases  u]>  to  the  present.  Especially  is  this  the  case  iu  those  patients 
in  whom  there  luis  been  a  marked  streptococcus  infection. 

On  the  part  of  thi>  heart,  scarlatina  must  be  looked  upon  as  one 
of  the  diseases  i)roducing  permanent  heart  lesions  iu  childhood. 

It  has  been  well  recognized  for  a  long  time  by  dentists  that  scarla- 
tina has  a  decided  effect  upou  the  permanent  teeth  before  they  come 
throitgh.  It  is  not  au  uncommon  experience  with  the  writer  to  hear 
good  dentists  make  the  statement  that  the  patient  has  had  scarlatina 
at  a  given  time  simply  as  a  result  of  an  examiimtion  of  the  teeth. 
The  changes  in  these  are  cliaractbrized  by  a  certain  amount  of  fria- 
bility and  especially-  a  lack  in  enamel  formation,  and,  upon  the  whole, 
the  teeth  have  lost  their  normal  resist  ing-i>ower, 

Furunculoais,  sometimes  of  a  very  severe  type,  can  be  looked 
upon  as  one  of  the  seqnelip  of  scarlatina.  In  rare  instaucee  deaqua- 
mation  has  ke|it  up  for  a  ^reat  length  of  time;  in  one  instance  that 
came  under  the  observation  of  the  author  the  i>atient  for  years  after- 
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wards,  at  certain  tiiuee  of  the  jear,  Lttcl erjtUema,  the  result  uf  wliich 
was  the  prudactiou  of  more  or  leas  descinaniatioa  very  similar  to  tlie 
desquamatioa  of  scarlatiua, 

DiagnosiB. 

While  in  an  epidemio  the  diagDoeiB  of  scarlatina  does  iiot  bet^ome 
a  matter  of  difficulty,  In  individual  ca8o8  sometimes  Diie  has  tn  wait  a 
few  days  before  beiii^  able  to  make  nj)  one's  mind  thut  the  diseased 
eomLition  preeeut  is  scarlet  fever.  There  are  many  acute  conditions 
that  simnlat*  scarlet  fever,  but  if  iiH  tlie  various  ffiitnres  of  the 
disease  are  taken  into  consideration  in  practice  it  rarely  becomes  a 
inattor  o[  dillicnlty  to  make  the  diagnosis. 

As  Hebra  said  of  eczema,  any  one  who  knows  this  disease  knows 
all  of  dermatology,  so  we  may  say  of  scarhitiua,  aui  one  who  knows 
scarlatina  knows  all  nf  the  exauthematous  diseases  and  possibly  a 
littli-  mure. 

J/e(i«fc«.^ Among  the  exantheraatous  diaeases,  it  is  especially 
meefileg  and  German  measles  in  which  mistaken  (UaKUoses  can  o(«;iir. 
In  reffard  to  the  latter  the  differential  diaKnosiH  is  considered  in  the 
article  on  that  disease  in  this  volume.  The  differential  diagnosis 
between  measleR  and  scarlatina  cau  be  roadily  made  if  one  takes  into 
consideration  the  nature  of  the  epidemic.  It  is  uulikely  that  scarlu- 
timi  and  measles  are  going  to  occur  in  eiiidomic  form  toj^elher, 
although,  as  has  been  seen,  scarlatina  and  measles  frequently  develop 
in  the  same  individual  at  the  same  time.  The  principal  jioints  of 
difference  Ijetween  the  two  diseases  are  as  follows : 


Period  of  iDcubatlou  Ustliig  in  tlic 
wdgbborbooj  of  two  weeks. 

Period  of  invasion  llircc  limeB  twculy- 
four  hours. 

Symptoms  of  ibti  perinil  of  iiiviision. 
on  Uie  pBrt  of  Uiu  respiratory  tract: 
StitFiiMHl  oujunrtiviE,  snpczfng,  cniigli- 
lug,  iiiHXltiiuiTi  t^niperuturt  Mt  tliu  be- 
giDiiiog  of  llie  peri'MJ  nt  InviiNion. 
cecouil  liny  loniT.  lliinA  day  also  luw, 

EDnnlhem  devcloiiing  lii  tlio  fnrni  of 
papulM  of  iiieHales.  iiputi  tlii'  iiriUTlur 
ptilnre  if  tlic  fauces  nod  wift  priiuli-. 
BlulHh  color  of  till'  inucuUB  iiitnibnine  of 
the  inoatli  iM  n-i-11  n%  nf  tlip  longiie.  tii.'- 
(xiiiii[ig  unite  itiarkeJ  aa  llii-  |H.'rt'j<l  of 
lovwlon  (IcTrlniis, 

Vou  XIV. -a 


Scarlet  Fkvkb. 

Period  of  iDCuliiitinn  very  short,  ai  the 
loiigpst  five  to  Huveii  iliiys, 
l'*uii!iy  rwfiiiy-foiir  lours. 

Syuiptoiua  on  the  ]iiirl  <•(  iIjb  gnslroin- 
tfatiuiil  tracts  ftver  steadily  lucri^aHiui; 
ns  tlic  pprin'l  of  inviision  rnntiuups, 


Kiinnllii'Ui  njipesritig  upon  Lliu  sufl  pnl 
ali-  ami  tiic  posterior  pillnr  rjf  tin:  fiiurcs 
Iti-rl,  not  <1lB(Ti?te,  ciiiilliienl.  Tou^uo 
coiitnl  iLs  in  gii«iric  iliiturbniicca,  some- 
tiniL's  Ht  llie  PUi!,  pupillif  very  miitli  iii- 
JL'C(i.'il  iind  prondncnt-  Piilw  higher 
than  nccouQied  for  liy  tin-  tempera  tun.-. 
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Period  of  erupliouT  measles  appearing 
upun  iliu  face. 

Maximum  lU'VclopmeDi  Id  from  three 
to  four  Unya,  from  uboTe  Jownwanl. 

Clifltaclcr  of  erupiiiin  :  nieaalea  nlwajs 
of  a  wore  or  less  bluish  lint  wlHi  much 
aweltijig;  iliscrt'te,  circular  oiUliiies, 

Temperaturt :  second  inaximutn  ar- 
rived at  whliiii  iweulj-fonr  hours  of  I.Ue 
appciirance  of  Uio  eruption. 

Euaullicm  railing  sooocr  in  mcask'S; 
longuo  continuing  with  its  lihiiali  color 
until  erupliou  bcglus  lo  fade, 

Syniploms  on  the  pari  of  tlje  respira- 
tory tract  remaining  or  increasing  in 
intensity. 

Period  of  desqiiamallon :  Deaquama- 
lion  furfuraceous,  ajit  to  be  overlooked. 
Wtiolc  course  tcrtnlDuted  ia  ino  weeks. 


SCARI^T   Fkteb. 
Eruption  appeariug  upon  Um  cbcu: 

face  free  or  flusUeJ. 

Jlaiimum  devciopmoDi,  fr«tn  fin  lo 
sU  days. 

Wull-iuarked  acariet  color,  ooafliHDi, 
red.  nilb  slight  elevations  at  tlM  Optn- 
foga  of  the  glands. 

Temperature  contiaues  high  until  tfae 
eruption  Iwgins  lo  fade. 

Dovclopraeut  of  the  gtrawberry  tongue. 


Symptoms  on  the  pan  of  the  gastroin- 
testinal tract  disappearing.  Symptaim 
on  the  part  of  liic  throat  aud  looaits  la- 
creasing. 

Desquaiiiatiou  beginning  furfuia- 
ceoua,  becoming  lamellar,  large  scales  of 
skin  desquamated,  laaiing  four  U}  (ix 
weeks.     Process  ended  at  that  time. 


■ttTiile  mGaales  is  tho  psanthoni  with  which  scarlet  fever  may  moet 
easily  lie  coiifoiiuileil,  there  iire  other  tomlilioDa  of  the  skin  iii  which 
it  sometimes  i.s  diiKciilt  to  iiuike  a  differential  diagDosis.  Foremost 
amoui^  these  itre  the  sot-ailed  srarhlinl/onii  eriiplioiw  produced  by 
various  axendea :  erythemata,  ibnij^  rashes,  septic  ertiptious,  the  ery- 
thema lit  diphtheria  aud  of  iutliieiiza.  Among  the  drugs,  which  in 
tho  author's  experiouco  have  product'd  this  form  of  eruption  more 
frequeutly  thaiiauythiug  eke,  will  ho  found  quinine,  although  there 
ia  a  great  variety  of  drugs  tliat  do  proiluce  this  raah.  If  here 
the  diagnosis  Is  held  in  al)eyanc6  tweuty-fonr  to  forty-eight  huura, 
as  a  rule  no  ilillii'ully  will  be  experienced  in  coming  to  a  delinite 
coucluaiou.  Tho  septic  frnptiotis  may,  aud  not  unfr6<iuently  do 
give  rise  to  lUflicidly  in  diagnosis,  but  if  the  preWous  history 
Vie  takeu  iutu  cou.iideratiou,  as  well  as  the  mm -characteristic  ap- 
jiearanco  of  tho  eruption  aa  to  its  place  of  beginning,  as  to  ita 
charaottiristics,  aud  na  to  its  durafiou,  difficulty  will  rarely  Ije  found 
in  diatinguisliiug  this  form  <ii  trauble.  In  diphtheria  the  rash  is 
much  more  transitoiy,  aud  willi  the  bacteriological  diaguoais  of 
diphthena,  taking  into  consideration  that  true  diphtheria  rarely 
occurs  in  the  beginning  of  scarlet  fever,  again  no  difficulty  will  be 
found  in  ditferentiatiou.     Far  more  difficult  ia  the  form  of  searlatioi- 


fonn  eraptioD  that  appears  witli  iii^uenzo.  Is  this  condition  the 
diagnosis  is  sometiiDea  impossible.  While  there  is  iiotbiii|{  tiiut  can 
he  puHitiT«l_v  called  an  euiuithem,  the  rash  may  be  that  of  an  abortive 
attack  of  scarlatina,  appearing;  not  aneonimonly  first  ojion  the  cheet; 
the  fever  may  be  that  of  a  mild  attack  of  scarlatinu.  In  certain  epi- 
demics symjitottis  on  the  p^rt  of  the  gastrointestinal  tract  prevai]  lUid 
in  some  casee  a  certain  amoont  of,  it  is  true  precocious,  desquama- 
tion 1ms  taken  place.  A^j-ain  here  we  most  be  guided  b\  the  geuios 
epidemicOH,  and  by  watching  it  will  be  seen  that  especially  the 
enanthem  does  not  develop  as  it  shouiii,  the  absence  of  the  straw- 
berry tongue  being  notable;  it  will  be  found,  furthermore,  that 
in  the  course  of  the  first  forty-eight  to  seventy-two  hours  symp- 
toms on  the  part  of  the  respiratory  tract  begin  to  develoji.  and 
especially  will  it  be  noted  that  patients  who  have  already  hud 
scarlatina  will  be  attacked  just  as  frequently  as  children  that  liave 
been  protect«<1. 

Eryeipflas  ia  constantly  being  mentioned  as  a  source  of  error  in 
diugnoeis.  It  would  be  an  exceptional  case  of  erysi)>e)a9  which 
would  produce  the  characteristic  ap|>eArnnce  of  scarlatina  including 
the  place  of  appearance  and  the  peculiar  form  of  eruption  with  xXn 
8]iread.  If  we  take  into  consideration,  fnrtherninre,  the  antecedeuta 
of  a  case  of  erysii)elas.  it  will  be  seen  that  the  chances  are  very  largely 
■gikinst  this  error  of  diagnosis. 

Id  the  Jtady  bom  the  diagnosis  of  scarlatina  becomes  Bhnul^t  an 
imiMMtsibility.  If  we  take  into  consideration  the  normal  comlitiou  of 
the  mouth  and  the  skin  in  the  newly  Imru,  it  w  ill  \ic  .six-u  tliiit  it  takes 
n  certain  amount  of  diagnostic  bravery  to  state  that  a  newly  born  in- 
fant has  scarlatina.  Yet  such  can  be  done  excepliontilly,  taking  into 
ciiusideratiou  tlie  anteceilents,  together  with  the  normal  course  of  the 
disease  when  followed  by  desijuamation  at  the  proper  time,  (irciit 
c*ire,  however,  should  be  eserci«eil  in  pronouncing  a  ciise  scarlatiiui 
in  the  newly  l>om. 

In  the  iiilivfit  (Vice  the  diagnosis  in  also  extremely  difticnit.  In 
the  few  inrtauc^^vi  that  have  come  under  the  olwervnttou  of  the  writer, 
the  iliaguosis  has  been  mafle  upon  the  nature  of  the  euauthem  as 
much  as  upon  the  character  of  the  exauthein.  Given  a  very  dark- 
colored  negro  and  the  redness  of  the  skin  is  not  apparent,  exi-ejit  in 
those  places  where  the  skin  is  unusually  light  colured.  placfw  fortu- 
nately where  the  scarlatinal  eruption  appears  in  full  deviiii|iniPiit, 
namely,  the  pnlmit  of  the  hands,  the  soles  of  the  feet,  and  the  ai^ilhe. 
In  a  mulatto  or  an  octanxm  the  difficulty  of  diaguouis  is  not  so 
great,  for  the  simple  reason  that  the  scarlet  shade  of  the  eruption  ia 
BOMilv  dt»c«m«d. 
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As  has  I>eeu  ntaterl  l>efore,  if  the  natural  history  of  an  attaok  of 
ecarlet  fever  be  cnrefiilli  followed,  It  will  he  foimd  tare  iu  pMeBbi 
to  uake  an  error  iu  lUa^uogis. 

Prognosis. 

The  pro^uoais  generally  tlpjieucls  principally  upon  the  natare  of 
the  epidemic.  What  hua  been  said  imder  the  heiiding  of  morbiditj' 
aud  auaL-eptibility  cau  Ije  referred  to  in  this  connection.  The  statia- 
tic3  iu  refijvrd  to  the  various  nature  of  epidemics  are  very  large  aud 
BO  far  lis  the  mortahtv  is  cuucenied,  ijiiite  satistat'tory.  They  will  re- 
(juire  revision  at  some  early  ihite  because,  after  all,  the  number  of 
rases  iM-cutring,  that  in  mnrbiility  as  related  to  mortality,  is  the 
quantity  that  we  wish  to  net  wli(m  judgiuy  of  thti  virulence  of  au  epi- 
demic. However,  until  the  rpjiorts  are  made  more  fully  in  regard  to 
tlie  morbidity,  we  must  for  the  [jreseut  take  the  number  of  deaths  a§ 
deciding;  this  ciuestiDii, 

The  mortality  varieH  very  much  in  various  e]>idemics,  and  it  is 
with  jfi-eat  cotDtDrt  tliat  thr-  jihysiciau  says  to  himself  in  any  indi- 
vidual case  that  he  is  dualiu)^  with  u  mihl  e|>idemic.  Hillier  statee 
tliat  in  the  Loudon  Fever  HnKpital  the  mortality  varied  from  1 :  6  to 
] :  40;  iu  the  Children's  Hosjiital  from  1 1  H  to  1: 11.  Johauneasen, 
who  ha«  L'olh'cted  K4,.jf<0  rujiortcd  t-asea  with  1"2,789  deaths  iu  Kor- 
way,  comen  to  the  eouflusiou  that  iu  Norway  the  mortality  is  14.17 
per  Cfiit.  He  statis  that  when  t!ie  mortality  is  13  jwrceut.  oomtal 
conditions  prevail ;  wht-u  it  ^ors  above,  the  e|jidf;mii!  is  a  severe  one, 
when  below  it  is  mild,  It  must  be  reniemberod  iu  this  couuection, 
however,  that  Johauuesweu  rejiovtH  that  iu  a  certaiu  epidemic  in  cer* 
taiu  jiarts  of  Xorway  the  mortality  went  as  hi^h  im  90  [wr  cent. 
Hirech  stiiti-s  that  the  mortality  niay  vary  fj-oiu  3  per  cent,  to  30  i>er 
cent.  He  and  ThoiuaN  idaini  that  the  nornm!  mortality  from  scarlet 
fever  is  ID  per  ci-nt. ;  when  it  is  above  this  the  ejudemie  is  a  severe 
<me,  when  it  Ik  below  it  is  mild.  In  jirivate  practice  no  such  mor- 
tality iLs  If)  prr  cent,  is  to  be  expected;  at  least  this  is  the  experieucfl 
of  the  author. 

Epidemics  may  heyiii  mildly  and  end  as  malinuant  epidemics. 
As  a  rule  the  opjiosite  holds  K'ood.  ^liy  epidemics  begin  mildly 
and  end  neverely  cannot  be  explained,  but  the  fact  has  beeu  ob- 
served so  freiiuently  tliat  there  uow  can  be  no  doubt  al)out  its 
oceurreuce. 

For  the  individual  the  prognosis  depends  first  upon  the  mode  of 
infection,  necouiUy  upon  lln'  nature  of  the  epidemic,  thirdly  upon 
the  individual  himself,  and  fourthly .  npoit  the  nature  of  the  compU- 
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Before  we  go  on  to  discuss  t)iu  pro^piosiH  so  far  as  the  in- 
dividasl  is  concerned,  the  broad,  general  rule  can  be  laid  down  Uiat 
in  DO  disMLftc  is  prt^nosis  luore  uucertoiu  Uinn  in  »earlatina.  The 
phvaician  who  is  careful  will  alwayo  ntate  to  the  patif-nt  or  Ins  sur- 
ronadiu^pi  that  it  is  inii>ussiblu  to  suy  what  the  outcome  of  any  case 
of  scarlet  fever  may  be.  The  mode  of  infection  han  ali'ftady  b««u 
ilwctMsod  under  the  heading  of  susceptibility ;  the  individuul  and  his 
RiuTOQndintR)  an  well  under  the  ftanio  headinj^.  In  broad  geuorul 
tBrms  prognoitis  can  be  divided  into  two  acta :  first,  the  prodromal 
periixl  and  period  of  in*a«ion;  secondly,  the  jteriod  of  complications. 
Dnring  the  period  of  invasion  and  the  beginaing  of  the  period  of  the 
nxBntttem  we  determine  u|>ou  the  gravity  uf  the  nttat-k.  Tho  broad 
nile  can  be  laid  down  that  if  violent  symptoms  on  the  part  of  the 
acrvDUs  itystem  do  not  apjiear  within  tho  first  seventy-two  hours  after 
the  inception  of  the  disease,  the  chances  are  that  we  are  dealiut{  with 
•  BoD-maliguaut  case  of  S(-arlatina.  Li  detail  the  pn')guosis  is  bud, 
first  when  the  temperstore  is  abnormally  high  or  abnormally  low,  by 
the  latter  is  me«nt  especially  subnormal  temiMtmtures;  when  the 
poise  is  out  of  relation  to  the  increased  ratio  normal  to  scarlatina ; 
«^)eeiAlly,  howexer,  with  tlie  apiiennuico  of  nervous  symptoms  t)iat 
CBimot  be  esplsined  by  the  increased  teroperature.  We  may  expect 
certain  syniptoms  on  the  part  of  the  ner\'ouH  ttystem  in  all  normal 
CMes  of  Hcarlatina :  delirium,  restleeism-sfi,  pain,  more  or  lees  somno- 
leooe;  but  stapor,  coma,  c^uvulsioua  miwt  always  be  looked  upon  as 
bad  omens.  The  way  in  which  the  eraption  appears  is  to  be  looked 
upon  as  of  prognostic  value.  Thus,  the  eruption  may  develop  and 
in  the  presence  of  uupleaMant  general  symptoms  disappear.  Hy  the 
kit;  this  is  looked  npon  as  a  driving  in  of  the  eruption ;  an  a  matter  of 
Eiet  the  emplion  of  Aoarlatina  cannot  be  driven  in.  It  nimply  meann 
Uiat  all  the  blood  has  gone  to  the  internal  organs  or  possibly  that  the 
*^f<»tii>^1  poison  no  longer  causes  the  proper  reaction  on  the  part  of 
the  vasomotor  centres.  Tho  eruption  may  appear  in  bud  civse»  iu 
impn)jK<r  places;  instead  of  api>earint;  upon  the  chest  first,  it  may  be 
iKtticed  upon  the  limbs  or  upon  the  back.  In  cases  in  which  the 
r^ni|>li<>n  is  badly  developed,  only  one  of  two  conolnaiona  can  bo 
arrived  at,  namely,  either  the  patient  iu  snffcriug  from  a  very  mild 
abortire  attack,  or,  on  the  other  hand,  he  is  aaffering  from  an  attack 
at  extreme  rimlence.  The  hemorrhagic  forms  of  eruption  are  not  al- 
wajrs  the  mark  of  a  malignant  attack.  Wliile  it  cannot  he  denied  that 
hemorrltagic  fonus  of  eruption  are  most  common  in  Invd  cases,  the 
Ifect  still  remains  tliat  in  some  individuals  any  form  of  erupttoQ  that 
takes  place  upon  the  skin  will  become  hemorrhagic  without  this  menu- 
ing  anything  especially  liad.     In  order  to  determine  the  nature  of  the 
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attack  the  character  of  the  eruption  and  the  plaoe  oi  its  sppearann, 
combined  with  the  general  symptoms,  will  always  be  Bofficient. 

The  complications,  in  the  second  act,  affect  the  mortality  ondBr 
normal  circumBtances  more  than  do  the  malignant  attacks.  Among 
these  are  especially  to  be  dreaded  seims,  which  may  not  begin  to 
manifest  itself  until  the  second  week  of  the  disease,  although  it  ia 
most  commonly  the  canse  of  malignancy.  The  complioations  thai 
affect  the  prognosis  at  this  time  are  to  be  found  in  the  throat  and 
ears,  the  glands,  the  kidneys,  and  the  heart.  In  the  discnssioit  of 
each  one  of  these,  the  prognosis  has  already  been  referred  to  so  Oui 
it  ia  not  necessary  to  recur  to  this  subject  again.  The  sequelee  rarely 
affect  the  prognosis  quoad  vitam.  So  far  as  any  fonctional  distorb- 
ance  of  the  various  organs  affected  is  concerned,  the  prc^noais  may 
or  may  not  be  bad  according  to  the  nature  or  intensity  of  the  process. 

Treatment. 

PROPHn.AXIS. 

The  axiom  can  be  set  down,  that  in  order  to  prevent  the  spread  of 
scarlatiua  tlie  patient  must  be  kept  from  direct  and  indirect  contact 
n-ith  healthy  people  throughont  the  course  of  the  disease.  While  it 
is  easy  to  make  this  statement,  in  practice  it  inrolvee  a  mnltiplicity 
of  conditions  extremely  difScnlt  to  carry  out,  sometimes  impossible. 
Scarlatina  can  be  limited  in  its  spread  verj'  much  more  readily  than 
some  of  the  other  exanthematous  diseases.  But  as  has  been  seen  in 
discussing  tlie  etiology  of  the  disease,  i-iews  differ  very  widely  as 
to  the  modes  of  doing  tliis.  The  principle  to  be  followed  is  that  of 
taking  the  fewest  chuucen  compatible  with  the  safety  of  the  patient, 
BO  that  it  will  not  be  astonishing  if  it  is  found  that  the  writer  holds 
a  middle  ground  as  to  the  method  to  be  followed  in  preventing  the 
spread  of  this  disease.  For  the  individual  case  the  method  to  be 
api>Iied  is  the  folhjwing:  The  patient  is  to  be  removed  to  a  sepa- 
rate room,  if  possible  to  the  top  floor  of  the  building.  The  room 
is  to  be  prepared  by  removing  if  possible  everything  that  cannot 
be  subjected  to  the  action  of  boiling  hot  water.  This  means  that 
the  hangings  are  to  lie  taken  down,  the  carpet  to  be  raised,  pic- 
tures and  ornameuts  to  be  removed,  closets  emptied,  and  only  such 
lieddiug  and  such  clothing  to  be  used  as  can  be  treated  by  boiling 
hot  water  or  can  be  destroyed.  It  is  advisable  to  have  a  set  of 
dishes  supplied  to  the  sick-room  and  a  small  gas  or  gasoline  stove, 
upon  which  water  can  be  heated  to  the  Imiling  point  at  any  time 
tor  the  use  of  disinfection  or  the  i)reparatiou  of  simple  articles  of 


TB&A.'rMENT.  ^^^^H  87 

a.    ' 

food.  Tbe  nnrae,  or  wboerer  acta  aa  Done,  8liould  Ite  attired  in 
ir««hal>Ie  aaifurm,  ntiii  it  mimt  be  distinctly  uiidrrstuod  thut  if  the 
DQZBe  be  a  member  of  the  familj',  he  or  she  must  uot  come  in 
coDtAct,  (Un-ct  or  indirect,  with  any  other  member  of  the  family. 
All  other  methods  will  fail  iu  (ir«veutiut(  the  spread  of  ncarUtiua. 
With  this  method  carried  out  in  the  Btrtctest  way  the  suthor  has 
failtid  but  ouoe  in  prevoiitiug  the  development  of  a  aocond  case  of 
scarlatinB  in  a  family,  and  in  this  instance  he  is  not  positive  but  that 
the  infection  was  brought  from  auotlier  case.  When  ahould  the 
pAtient  be  sent  to  this  room?  As  soon  as  the  diagnosis  of  sc-arlatiua 
can  \»  uiiu\f.  Ai'cordiug  to  the  autlior'^  itpiniou  this  is  as  soon  as 
the  eraj>tion  appears  and  uot  before.  But  if,  iu  the  jiresence  of  scar* 
latinA  in  the  household,  nuy  of  the  other  meiiibers  of  the  family  ghow 
endences  of  affectiou  of  the  throat,  they  should  be  kept  under  super- 
miou  uiitil  a  pOHitivw  diagnosis  of  the  uaturoof  the  throat  trouble 
can  be  made.  In  snch  cases  it  is  iieceassr>-  to  remember  that  scarla^ 
tiiui  »iiR>  eni[>tioiio  in  jtwt  us  dangerous  as  regards  the  spread  of  the 
disease  as  scarlatina  with  tJie  eruption.  If  it  occurs  that  no  such  room 
m  tbe  one  deambed  can  be  ha<l  in  a  private  family,  the  next  beet  U 
to  select  a  room  which  does  not  communicate  with  any  other  and  in 
which  tbe  patient  and  his  nurse  can  bo  kept  as  far  removed  from  the 
other  members  of  the  family  m  possible.  It  would  be  well  if  every 
dty  had  a  large  hospital  for  the  reception  of  patieuts  with  scarlatina. 
Id  thitt  way  undi>iibti:-dly  epidemics  of  itcarlaliua  could  l>o  thoroughly 
stamped  out.  In  this  way  only  would  it  be  possible  to  cut  short  an 
epidemic,  rnfortutiately  in  one  way,  and  possibly  properly  iu  an- 
other, with  our  notions  of  jieisonal  liberty,  this  plim,  namely,  the 
rfuaoral  of  all  patients  with  soarlntiua,  must  be  considered  us 
Utopiaa.  When  no  single  room  can  be  obtained  in  a  family,  the  best 
that  can  be  done  in  order  to  preveut  the  spreoil  of  the  disease  will 
only  be  a  compromise. 

Shall  the  healthy  children  be  sent  away  from  the  house?  By  all 
means,  if  this  is  possible.  Two  things  are  accomplished  iu  this  way : 
)nY>iater  free<lom  is  given  to  those  that  remain  iu  the  house,  therefore 
greater  care  to  the  patient,  and  the  danger  of  infection  of  the  other 
nanbers  of  the  family  is  lessened.  But  it  will  be  asked,  Are  not  the 
chances  of  the  spread  of  the  infection  greater  when  the  healthy  mem- 
ber* of  the  family,  who  have  already  Iteen  exposed,  ace  spread  over 
other  houses?  This  ixaestion  can  be  answenwl  most  positively  in  the 
oeKatire.  A»  haa  been  stated  before,  the  author' •«  experience  with 
the  coDtaKiouanesa  of  scarlatina  in  the  {leriod  of  invasion  leads  him 
to  tbe  poeitiTe  conclusion  that  at  that  time  the  disease  is  very  little 
oooligioas.     Notwithstanding  the  etntemonts  that  have  been  made 
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by  V.  Kerschensteiuer  aod  Vugl,  Uip  author  still  adlieree  to  tbe  view 
expressed,  and  wlule  not  doubtinjj  tlie  experiencea  of  these  and  other 
observers,  he  must  still  insist  upon  the  valne  of  his  own  obHervi^ 

tioiiB  (wee  the  section  on  Etiology). 

A  questiou  ihat  is  very  jwrtiiient  iu  this  connection  is  the  ono 
whether  sfhool  shall  be  chwed  or  not  during  the  j)revalenco  of  an  epi- 
demic. This  c;tu  be  answered  yes  or  no,  depending  print-ipaUy  npou 
the  nature  of  the  scliool  and  its  locality.  For  country  districte,  in 
which  the  children  have  to  cnme  l^ng  distances  in  order  to  reach  the 
school,  isohition  is  jiroliably  iN'st  eflWted  by  closure  nf  the  schools. 
Iu  cities,  on  the  other  hand,  especially  in  crowded  districts,  littlo 
would  be  gained  in  tliis  direction  by  closing  the  schools.  Take,  for  in- 
stance, a  large  tenement  district  in  which  there  are  forty,  sixty,  or 
even  a  greater  miuibor  of  families  liviun  close  t^igetlier,  isolation  woald 
be  practically  inijioBsible.  The  children  will  ]>lay  together  so  long 
as  they  are  well.  When  they  are  ill,  if  sufficiently  so,  they  are  ke|it 
iu  bed;  as  soon  as  they  are  able  to  be  iip,  they  are  again  sent  out, 
especially  during  the  most  contagious  period  of  the  disease.  So 
that,  so  far  as  isolation  is  concerned,  iu  cities  certainly  nothing  is 
gained  by  keeping  the  children  away  from  school.  Again,  the  ad- 
vantages of  sending  them  to  school  in  the  presence  of  an  epidemic  are 
to  lie  looked  at.  As  snuu  as  they  are  ill  they  are  ni-nt  home,  and  in 
the  majority  of  cases  this  occurs  during  the  period  of  invasion,  when 
tliey  cannot  infect  other  <'hildrt'n.  With  a  wise  t-eacher  they  are  not 
allowed  to  come  back  to  school  until  dc-s<|naiuation  has  been  com- 
pleted. Again,  with  the  methodH  of  sanitation  that  are  in  vogue  in  a 
great  many  of  our  large  cities,  when  thcHe  cases  are  reported  to  the 
hoidth  officer,  as  they  will  be  when  a  child  is  absent  from  school,  the 
patient  ia  not  allowed  to  return  until  jierniisBion  to  that  effect  is  given 
to  the  parenti,  and  at  tlie  same  time  official  notification  is  given  to 
the  teacher  that  the  jiiitieiit  is  now  well  and  no  longer  able  to  spread 
the  disease.  The  l>pst  method  and  the  one  that  presents  a  certain 
degree  of  security  in  keejiiiig  the  schools  open,  is  the  one  now 
employed  iu  some  of  the  largo  cities  of  this  country,  namely,  of  hav- 
ing all  the  children  inspected  by  a  ])hysiciau  before  they  are  allowed 
to  enter  the  schoolroom.  Tho  rcaulta  of  this  method  are  extremely 
icoiiraging  and  when  a|)plied,  in  uildiHon  to  proper  vigilance  nt 
ime,  the  keeping  of  the  schools  open  in  cities,  instead  of  increasing 
B  spread  of  an  t-ipidemic,  -will  tend  to  it«  breaking  up. 
Prophylaxis  by  administering  medicines  of  any  sort  must  be 
)l£ed  upon  with  doubt,  it  niattora  not  from  what  sinirce  statements 
yarding  its  efficacy  come.  It  has  been  the  custom  for  a  long  time 
r  a  certain  class  of  practitioners  to  give  belladonna  in  order  to  pro- 
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tect  their  pfttimtfl.  TbU  mctlioil  in  tuwod  upou  the  hotiKeo.iattiio 
doctrine.  Lattefly  other  reniedieB  have  been  recommeuded.  If  & 
glance  bo  tiikou  nt  tbo  iiercentA^o  rofom-i:!  tt)  t>cforo  in  cwnnection  with 
epideinicft  in  *)ie  Fanio  IsIiiikLi,  it  will  be  Heeii  that  with  niiv  rt»uiedy 
we  should  not  be  justified  iu  concluding  tluit  there  van  any  eSica^.v  in 
tlw  rr-tneily  even  if  a  ]arRt>  niinilH-r  of  iudiridnaln  wa»  not  nttAc-ked  by 
acarlatiuit.  It  i»t  imxjotisible,  therefore,  <^ither  to  assert  or  to  deny 
the  efficacy  of  any  pmoedurft  in  pievcntinK  attacks  of  8carlet  fever, 
except  the  ones  referred  to  above.  It  certainly  seema  to  be  trifiing 
with  daog^r  to  n^Iy  on  tlio  iutcriiHl  {uiiiiiniHtration  of  any  remedy  that 
we  hare  at  the  present  time  to  increase  immunity  to  the  scarlatina) 
poison.  \V\icu  the  prot«H'*ive  a«fiiciei*  of  the  hamau  Bynteiri  shall 
have  become  isolated,  then  it  will  be  time  to  si>ealc  of  prodnoing  tem- 
pormry  immunity.  For  tlie  present,  in  the  absence  of  knowledge  in 
t«Kan)  to  the  {toison  and  its  anti-poison,  every  procedure  of  this  kind 
most  lie  lookei)  upon  iu  the  light  of  an  ezjierimeut  and  one  bused 
porely  upon  empiriciam,  not  acipntific  reasoning. 

How  long  shall  the  jiatieut  b«  kept  away  from  others?  A  safo 
rule  to  follow  is  never  to  permit  a  patient  to  come  in  contact  with 
hc*Ithy  hunuui  beings  until  do»quuniation  is  completely  ended.  In 
the  majority  of  instancea  this  will  not  be  before  the  termination  of 
the  sixth  week.  The  ahoro  rule  may  nxguirc  a  certain  amount  of 
explanation  iu  that  it  is  known  that  one  part  of  the  skin  or  another 
may  continue  in  a  condition  of  desciuiunjitiou  for  n  long  time  after  the 
md  pmceaa  of  deflqaamation  Itas  cAased.  80  that  the  term  des- 
qiuuDation  is  meant  to  imply  the  first  desfjuaniutiou.  Successive 
liaeliiiga  nf  the  akin  are  not  to  l>e  looked  upon  as  belonging  to  tlie 
prooeaa  of  desquamation  tfricli««hno  fcusii. 

Another  itoeation  that  comes  up  in  connection  with  this  rule  i«: 
What  shall  we  do  in  cases  in  which  the  desiguaniation  i»  very 
■b^bt  or  not  to  be  noticed  at  all?  In  these  cases  the  term  of  se- 
danon  may  bo  reduced  with  safety  t't  four  weeke,  but  no  case  of 
•etriAtina,  however  uiild  it  may  be,  should  be  allowed  to  ex]x»ee 
ntbeiB  before  the  termination  of  the  fonrth  wet-k.  Mnch  siuuing  in 
ihoie  in  tliis  direction  by  the  profession.  The  terms  scarlet  rash, 
Mailstina,  scarlet  fever,  maUguant  scarlatina  are  iimimI  not  only  (o 
■IKnify  differences  in  intenaity  of  the  process  but  also  differences  aa 
to  the  possibility  of  conveying  contagion.  It  JUwdM  only  a  reminder 
to  ntake  the  fiuH  plain  that  all  th<-!«e  various  forma  are  due  to  one  and 
the  same  poison,  ami  whatever  may  be  the  result  so  far  as  the  iudi- 
lijul  is  ooDoemed,  he  is  euimblo  of  transmitting  tlie  <lisease,  whether 
il  dttU  faftre  1>e<>n  a  light  attack  or  a  very  severe  one.  Indeed,  us  a 
natter  of  fact,  it  ia  usually  the  light  cases  tluit  convey  contagion, 
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for  the  simple  reasou  that  tlie,v  bare  iiot  been  confined  for  a  sofficient 
length  of  time. 

For  disiiifection  it  will  be  well  Ui  use  a  definite  method.  A«  far 
as  the  patient  Uimaelf  is  concerned,  if  the  procednrea  that  are  reootn- 
mended  under  the  heading  of  hvgiene  shall  have  been  carried  out, 
all  tliat  will  be  iiet'essarj-  when  he  leaves  the  sick-room  will  l>e  to 
give  liiui  a  bath,  to  wash  the  hairy  jiarts  with  soap  and  water  and 
then  alcohol,  after  which  he  may  Ije  allowed  to  come  in  ooutact  with 
the  other  members  of  the  family.  9o  far  as  the  surroundingH  are 
concerned,  the  task  is  a  veiy  much  more  difficult  one.  The  role  of 
the  author  has  lieeu  to  subject  everything  that  has  been  in  contact 
with  the  patient  to  the  action  of  high  temijerature — in  other  words, 
to  disinfect  either  by  steuni  or  by  boiling  hot  water.  We  have  no 
scientific  assurance  of  the  efficacy  of  any  other  disinfectant,  as  has 
been  stated  before.  It  is  true  there  are  some  things,  as  will  be  seen, 
that  cannot  lie  subjected  to  the  tt-mperatiire  of  steam  in  a  pri\iit« 
residence.  Here  a  certain  amount  of  risk  must  he  taken,  but  a  rety 
minimal  oue.     Thi>  mothud  that  is  refei-red  to  is  as  follows: 

The  clothes  of  the  patient  and  the  nurse  must  be  either  destroyed 
or  boiled.  All  the  bed  clothing  must  either  again  l>e  Ix)iled  or  be 
destroyed;  tor  the  bedding  the  latter  procedure  is  the  l>est.  If, 
however,  there  can  be  found  a  large  sterilizing  apparatus,  such  ais 
should  bo  connected  with  every  liosjiital,  espoBUVe  to  the  temijeratun- 
of  st^am  or  sni>erheatpd  steam  for  oup  hour  will  lie  sufficient  to  de- 
stroy the  ]>iiiHon.  The  car]iets  having  been  taken  up,  it  is  not  neoee- 
sary  to  dwell  Ujinn  their  disinfection.  In  case  the  removal  of  car- 
pets from  the  room  should  not  have  lieen  feasible,  they  also  must  l<e 
subjected  to  the  iiction  of  steam.  Washing  with  any  disinfectant  is 
tentative.  Beating  them  is  neither  sufficient  nor  safe  to  others.  The 
difficult  part  in  disinfection  is  found  in  the  room  itself.  The  author's 
method  has  been  the  following:  In  case  the  walls  ai'e  pajiereil,  the 
paper  is  to  be  thoroughly  rubljed  off  with  dough  to  which  there  has 
l>een  added  a  enlution  of  corri.>sive  subliiuute.  The  mass*:«  of  do^h 
that  fall  off  as  the  result  of  rubbing  aro  to  be  carefully  collected  and 
then  burned.  Then  a  new  coat  of  jiaper  is  to  be  put  upon  the  wall 
BO  cleaiLsed.  This  apjdies  for  the  walls  as  well  as  for  the  ceilings, 
lu  case  both  walls  and  ceilings  are  painted,  the  same  jirocess  of  rub- 
bing is  to  Ije  gone  through  with ;  this  to  be  followeil  by  a  new  coat  of 
paint.  The  best  i>09sible  rt-Bults  can  lie  obtained  when  the  walls  aod 
ceilings  are  whitewashed  or  kalsomined.  Then  a  new  coat  can  1» 
pnt  ujwn  the  walls  and  ceilings.  The  floor  is  to  be  thoroughly 
8crubtM>d  again  with  a  solution  of  sublimate  aud  soap  and  water,  and 
if  possible  either  to  !»  painted  freshly  or  varnished.     All  toys  and 
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6ooLs  tiiAt  bsvo  boon  used  to  amuae  the  patient  moat  either  be 
treated  by  boiling  liot  water  to  effect  st^rilizntioD,  or,  if  this  is  not 
IHBtsiblo,  mnst  t>e  dctttroyod.  After  all  tUia  ia  dooe,  it  iswiseet  to 
open  all  the  wiadows,  to  lock  nil  tlit*  doi^rn,  aud  to  allow  the  room  to 
be  aateiiantoil  for  at  least  one  week,  if  possible  looker. 

The  question  now  arUea:  What  will  lie  tlio  reenlt  of  auy  method 
of  room  disiufM'tiou?  Vogl  and  Hagenbach-Biuckliardt  have  re- 
potted very  bad  resnlts,  tiie  former  in  iniliUry,  tho  latter  in  civil 
pncti(«.  The  conclusions  that  they  arrive  at  are  that  it  is  impos- 
aible  to  render  a  room  sterile,  so  far  as  searlatiual  puisou  is  oou- 
cornod.  It  must  be  confessed  that  the  methods  that  they  have  em- 
ployed have  Iteen  apparently  sufficieullj-  thorough  to  warraut  better 
re«n]fas.  But  the  suspit-ion  remains  that  these  methods  were  not 
carried  out  with  sufficieut  exactnees,  for  the  author's  experieuce  with 
Ute  method  just  described,  one  used  for  the  last  twenty  yeai-a,  war- 
nuts  him  in  the  cooclu^iou  that  complete  disiufcctiou  of  the  room  is 
ac*  only  possible  but  feasible.  In  all  his  experience  in  jirivate  jirac- 
tice  and  in  chihlreti's  hospitals  properly  equipped,  he  ha»  uever 
found  it  difficult  to  carry  oat  the  proi>er  disinfection  of  a  room,  aud 
he  may  state  that  iu  uo  iudhince  lu  his  experieuce  h&a  a  piitient 
become  infected  as  the  result  of  occupying  a  room  in  which  there  had 
been  a  8csr]et-fe\'er  patieut. 

That  scarlatina  is  carried  by  nur»ei4  and  |>hysiciau8  has  already 
beeo  shown.  The  nurse,  if  properly  equipped  and  properly  trained, 
needa  very  tittle  admonition  and  teaching  to  ])reveut  her  from  dis* 
Hminating  the  disease.  She  must,  in  the  sick-room,  always  wear 
msbable  clothea  and  always  have  her  hair  covered.  After  this  a 
bath,  thorough  cleansing  of  the  hands,  washing  of  the  hair  with 
aleohol,  and  a  chauite  of  clothes  will  1>c  all  tliat  is  necessary  to  {irc- 
Teot  her  from  subjecting  othere  to  the  contagion.  With  physicians 
Uie  problem  seema  to  lie  a  more  difficult  one.  Tliere  is  no  one  in  largo 
psBctice  who  has  not  seen  cartes  in  which  a  physician  has  transmitted 
•earlatina.  Indeed,  rery  few  of  us  have  l>eeu  fortiiuate  enough  to  go 
through  with  many  years  of  practice,  handling  a  great  deal  of  scar- 
btlQA,  withoat  having  to  aocutte  himself  in  one  way  or  another  of 
hiring  tnnsmitt«d  this  infection.  If  every  physician,  certainl}'  in 
former  days,  were  to  hold  a  strict  account  with  himself  iu  regard  to 
this  matter,  the  oonclusion  would  undoubtedly  be  the  above.  It  is  a 
(oiioas  manifestation  of  the  timt-s  tliat  iu  order  to  open  an  abscesa, 
the  physician  will  go  through  with  the  most  complex  and  complicated 
nuoipolations  for  aterilizaliou  of  his  iiatieut  and  of  himself,  and  yet 
will  iMt  take  the  trouble  to  change  liis  clnthea  when  going  to  see  a 
patient  with  scarlet  fever,  nor  so  arrange  his  rounds  that  he  does  not 
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eee  itatiente,  especially  c-hiUlrdi,  after  huNiug  atteiitled  a  rase  of  war- 
latiiia.  It  IB  admitted  uu  nil  liauds  tliat  for  the  pLvHieiaii  bavini;  an 
esteiisive  prootioe,  tLe  matter  of  self -disinfection  is  a  very  difficult 
thiug,  oonBuininy  a  great  deal  of  time,  aud  sometimes  nearly  imjios- 
siltle;  aud  ytit,  wlieu  tbe  risks  are  taken  into  i-ousideratiou,  do  labor 
should  be  thougbt  too  great  in  order  to  prevent  disiiemiiiatiou  of  thi» 
treaohfiroiis  diaease. 

Tlio  least  tbat  one  can  expect  of  a  physician  is  that  he  chauge  his 
outer  clnthiug  when  going  to  see  a  patient  with  scarlatina;  the  nt- 
moat  that  one  can  esjiect  is  complete  sterilization  of  himself.  As  the 
poisou  of  Hcarlutina  fan  bo  limited,  tha  latter  undoubtedly  is  uone- 
cesaary ;  the  former,  however,  is  absolutely  imj>erative.  Whether  th« 
outPT  ('Iotliiu^<  ii«i'd  iu  the  sick-room  be  nf  rubber  or  of  washable 
material  is  coiui)amtively  immaterial.  All  tbat  is  required  is  that 
whatever  comos  iu  contact  with  tlie  patient  can  be  thoroughi.v  cleansed. 
This  holde  good  not  ouly  for  the  physician  himself  bnt  for  the  iu- 
stnimeuts  used—  tl  lerniometer,  stethoscope,  etc. — in  the  eismimition 
of  his  patient.  Tlie  question  whether  a  physician  attending  cases  of 
scarlatina  ^^liould  also  attend  puerperal  cases  is  one  that  must  be  left 
to  the  medical  conscience  of  the  pliysicau  himaell,  and  to  bis  faith  in 
his  ability  to  render  himself  com]iletely  sterile.  There  can  be  no 
doubt  of  the  fact  that  in  the  presence  of  au  epidemic  of  scarlatina,  if 
possible  the  safest  plan  is  for  the  physician  to  give  up  his  puerperal 
casas.  On  the  other  hjiud,  ccmsideration  must  be  taken  of  the  fact 
that  in  many  localities  aud  for  various  reasons  it  becomes  im|>erative 
for  tho  physiciau  to  attend  to  both  scarlatinal  cases  and  obstetrical 
cases.  In  the  latter  case  it  is  impossible  for  the  physician  to  be  too 
eareful,  as  tar  as  he  himself  is  concerned- 
All  the  rules  given  alnne  will  of  necessity  require  more  or  lees 
modilicatious  at  times.  Wlien  such  is  the  case,  those  things  are  to 
be  doue  that  are  most  important.  Frequently,  in  actual  practice, 
very  little  can  be  done  to  prevent  the  spread  of  the  disease. 

General  Htqiese. 

A  room  should  bo  choaeu  in  which  there  is  plenty  of  air  and 
plenty  of  light.  In  regaid  to  tlje  former,  we  are  now  most  of  us 
coming  to  the  couchisiou  that  jdenty  of  air  does  not  hurt  the  scurla- 
tiual  |iatienf,  so  that  ventilation  should  be  ]>nj]>erly  attended  to  by 
opening  windows.  More  and  more  are  we  coming  to  the  conclusion 
that  the  much-feared  "  catching  cold"  plays  no  role  iu  the  etiology  of 
ooiu plications  in  scarlet  fi^ver.  If  the  physician  is  ati'aid  of  ex- 
posing his  patient  to  draughts,  the  windows  may  still  be  opened  and 
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iLe  patient  may  I»  protected  by  sL-reeiiB.  Some  deference  must  be 
|iai(l  to  public  opinion,  wliicb  in  mntters  medinil  is  idwavs  tbe  i-e- 
snlt  of  our  own  teacbings.  ^NTjerever  this  fear  of  "  cattrhiug  cold" 
is  verv  prouonnoed,  tbei-e,  without  siibjectiug  tlie  j)«tii?nt  to  tlie 
dangeis  of  an  ill-ventilated  ajiai-tTneut,  conpessions  mnv  l>e  maiie  in 
the  way  of  screens  and  the  protection  Against  druiigbtfl  by  othor 
means.  After  all,  we  are  not  in  a  position  to  state  that  a  given  case 
witl  not  k&ve  c«rtaiu  coin  pli (ratio us,  and  in  the  abspuct*  of  etiological 
information,  with  laymen,  when  certain  com  plications,  especially  iu 
tb«  upj>er  re8piriit*>ry  tract,  develop,  the  first  concbiNJon  arrived  at 
will  be  tliat  the  patient  has  been  subjected  to  the  dangers  of  "catch- 
ID);  cold."  Tlie  tempera  til  re  <if  the  room  should  be  k>')it  at  l>etweei] 
Co"  and  70'.  ^lien  this  can  l>p  done  by  means  of  an  i)peL  fire- 
place, we  littve  the  beat  possible  combination  fur  keepiny  the  jiir 
clean  and  treah.  The  patient  should  be  kept  in  bed,  Aft4>r  what  has 
l;*wn  «nid  in  regard  to  "catching  cold,"  llii.t  will  seem  paradoxical, 
and  yet  Jifter  a  moment's  reflection  it  will  Ik-  found  that  this  is  a 
method  i)f  treatment  jierfectly  liigica!. 

We  know  that  movement,  therefore  functional  activity,  predis- 
|MM{e«  to  the  localization  of  certain  infectious  agencies.  We  know, 
furthermore,  that  as  the  result  of  increased  metahoUsm  (resulting 
from  motion)  effete  matters  are  produced  which  must  1mi  eliiuinat<^d 
by  tb«  organ  which  we  are  moat  anxious  to  [irotect  and  to  which  we 
wiah  to  give  OS  little  work  as  jiossilile — tho  kidney.-j.  For  tho  same 
reason  hd  etjuable  temperature  of  the  skin,  which  can  1m*  attained  only 
by  keeping  the  patient  in  bed,  while  it  does  not  have  any  effect  in  pre* 
Tenting  or  pro<lucing  inUammntory  changes,  will  ceriainly  give  to  the 
kidne\  a  less  work  tlian  when  the  patient  la  allowed  to  cliunge  tem- 
])eratures  constantly,  fur  the  simple  rejwon  that  the  insensible  per- 
spiration is  increased  by  keejnng  the  skin  at  n  coniparntively  high 
temperature.  It  is  not  meant  that  the  patient  shall  bo  kejjt  iu  the 
condition  of  sweating.  Indeed,  the  covering  should  be  as  light  as 
the  external  temi)eralnre  will  permit.  Tt  niiint  be  rcTuembered  that 
in  Uie  olden  days  Heim,  treating  his  patients  with  enormous  lied 
covering,  closed  windows,  and  high  atmospheric  temjievature,  was 
enabled  to  make  the  diagnosis  of  the  acnte  exanthemata  whi'ii  Jio 
entered  the  door  of  his  patient's  bouae.  With  our  modern  method 
of  treatment,  no  <me  any  longer  e[ieaks  of  the  clmracterislic  odor  of 
the  exanthemata. 

The  hygiene  of  the  mouth  is  of  the  utmost  importance,  Inith  for 
the  patient  and  for  liis  surroundings,  It  will  be  remembered,  as 
stated  in  the  etiology,  that  the  sore  throat  is  looked  upon  as  licariuK 
the  aame  relation  to  scarlatina  as  the  primary  sure  does  to  syphilis. 
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However  this  may  be,  undoubtedly  mucli  can  be  done  to  preTent  the 
dev*(lo]»raeiit  of  Htreptococciis  infection  by  properly  applied  treatment 
of  tbe  moutli.  Wbc^u  aalii^vlic  acid  wiis  first  introduced  aa  a  specific 
in  scarlatina,  the  writer  clinically  made  of  its  use  a  routine  metb<xl 
in  the  tre<ilmeut  of  all  cases  of  scarlatina  that  reiiuired  treatuout. 
This  was  done  not  so  much  in  the  belief  that  salicylic  acid  was  to  l>e 
looked  u|ioti  as  a  sjiecifie,  but  |)rincipal]y  on  account  of  the  fuot  that 
it  is  a  most  udmirable  disiufectaut  for  the  mouth,  and,  as  suba€N|neut 
developments  have  showTi,  especinlly  inimical  to  the  streptococcus. 
Accordiu|{  to  the  age  of  the  patient,  it  has  been  my  custom  to  admin- 
ister one  teaspoonful  of  U.5  pur  cunt,  to  1.5  per  cent,  solution  of  soli- 
c>lato  of  soda  every  hour  fur  the  lirst  two  to  four  days  of  tlie  diseafie. 
Thia  method  is  especially  vahmble  in  very  young  children  who  cuunot 
^arffle  and  in  whom  the  application  of  au  atomizer  frequently  meets 
with  violent  roBinlana*.  probably  doin^j;  more  harm  than  good.  When 
the  palieiit  is  abhi  to  gargle,  one  of  the  best  moutli  disinfectnuta  that 
can  be  uHud  is  listcrine;  ii  miUl  solution  of  permanganate  of  jiotash 
or  u  Hotutiou  of  honix  or  Imnicic  aciil,  au  alkaline  solution,  is  fre- 
([uently  to  be  profcrrcd.  If  evidences  of  streptococcus  infection  are 
already  pt'eeent,  mild  rtolntimis  of  hydrogen  dioxide  can  be  used  to 
great  adviiiitiigD.  For  iuhalatiouH  the  same  remedies  can  be  used; 
the  oil  i)f  eucalyptus  iiiiiy  Ih*  added  with  groat  advantage.  In  chil- 
dren the  author  has  always  had  a  more  or  less  wholesome  fear  of 
using  either  potuMKium  clili>ratj>  or  carbolic  acid. 

The  skin  requires  es[)ecial  attention,  ou  account  both  of  the  sab- 
joetive  symptoms  and  of  the  danger  of  spreading  the  disease  by 
means  of  the  scales  Wing  allowed  to  fly  abimt  the  room.  Both  of 
these  indications  are  met.  fii-st  by  inunctions  and  secondly  by  luiths. 
For  the  purpose  of  inunction,  a  clean  non-acid  fat  must  be  selected. 
A  very  good  article  for  this  jiurpose  is  cacao  butter  or  lanolin. 
Vaseliue  should  not  be  used  in  very  young  children,  as  it  producer 
irritntiou  of  the  tikiii.  In  those  cases  in  which  itching  is  very  threat, 
much  lienefit  may  be  obtained  by  the  addition  of  smidl  quantities  of 
lui-uthol,  one  Ui  two  per  cent.  All  other  additions  seem  nnuecessary. 
Certainly  it  is  impossible,  as  has  been  staled  before,  to  sterilize  the 
scales  by  the  umc  of  disinfectants.  Carbolic  iicid  especially  niuat 
not  he  used  in  children,  for  the  danger  of  this  acid  is  greater  than  the 
benefit  derived  from  its  use.  As  soon  as  desipiamation  bogiuit,  the 
patient  shfiuld  have  a  lukewarm  bath  daily,  .\fter  l)eing  thoroughly 
dried,  he  is  tii  lie  itnointed  by  wh.^tever  form  of  fat  may  be  cboeen 
and  theu  put  to  bod  itgaiu.  Schneeniaun  attribiitetl  specific  proper* 
ties  to  this  methoil  of  inunction,  The  iiidiciitious  for  it,  howerer,  are 
not  thoM-  (if  a  sperifip  method  but  simply  those  stated. 
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The  fseding  of  scarlet  fever  pstieiite  U  one  ooDC«niiug  wliicli  Here 
U  much  divenity  of  opiuiou.  Diiriug  the  ]ierii:iil  of  iuvii«ioD  the 
qoestioD  aa  a  mle  settles  itself.  The  ^latieot  will  not  require  any 
footling,  att  he  hoH  contiunul  vomitiii)^.  niien  the  eruptioQ  Ri>j>enr», 
theu  comes  the  question  of  feediug.  Some  ivuthors  clttim  thiit  the 
b«et  results  are  obtuined  by  u  milk  diet.  Thas,  Jaccoad  innkes  the 
statement  that  in  fifteen  years  since  he  has  ado])ted  the  luethfxl  of 
milk  feeding,  he  has  not  seen  a  case  of  nephritis  after  scarlatina. 
U|>on  the  other  hand,  in  looking  over  the  stjitistics  of  soarlnliuul 
nephritiB,  it  will  be  seen  that  those  authors  who  hare  not  insisted 
i](>OD  a  strict  milk  diet,  while  not  claiming  such  Iirilliaut  results,  do 
not  have  worse  results  than  those  who  advocate  the  method  of  milk 
feeding  alone.  It  has  been  the  habit  of  the  author  to  give  to  ]iatienta 
with  scarlatina,  daring  the  fin^t  week  of  the  disease,  a  diet  limited 
solely  by  the  digestibility  of  the  various  articles. 

Such  diet  is  to  be  given  as  would  Ije  ordinarily  given  to  a  patient 
in  bed;  therefore  not  too  much  meat,  not  too  many  carboh v drateB. 
With  the  beginning  of  the  second  week  of  the  disease,  the  writer  haa 
always  put  his  jiatients  upon  an  absolute  milk  diet,  and  thits  fur 
iteveral  reiasons.  Firat,  it  ia  neceBsary,  almost  imjierative,  that  as 
much  fluid  l;e  intrndiicotl  into  the  flcnrlatiiud  imticnt  as  possible. 
The  kidneyH  are  best  Hushed,  urea  is  eliminated  in  larger  ijuantities, 
and  more  fluid  is  snpplied  for  iusenHible  jjcrspiration.  Furthermore, 
it  bft-s  Iieen  repeatedly  shown  that  milk,  when  subjected  to  tlie  action 
of  bacteria,  will  prothice  fewer  harmful  eiid-|iri)dnctM  i)f  digestion  Ujiin 
aay  other  article  of  food.  80  that  when  we  are  giving  milk,  we  are 
doing  the  l>eet  for  our  patient,  first,  in  the  mutter  i>t  feeding;  Mecoud, 
in  tlie  matter  of  supplying  flnitis;  third,  by  way  of  more  or  less  ster- 
ility of  the  intestinal  tract,  therefore  lets  risk  of  nntoinfectiou.  In 
addition  to  the  milk,  as  much  pure  water  as  i)osHibIe  should  be  given. 
Whether  this  be  in  the  form  of  distilled,  aerated,  ur  the  muity  mineral 
waters  that  are  pure  waters,  is  immaterial.  This  method  of  feeding 
is  continued  until  the  end  of  the  fourth  week,  when  carbiih  yd  rates  are 
first  tried;  if  these  do  no  harm,  meat  is  tried,  and  tiiis  is  quickly  fol- 
lowed np  by  a  return  to  the  usual  diet.  The  daily  examinntiim  of  tho 
nrine  it  the  only  means  by  which  wo  are  enabled  to  tell  whether  the 
diet  list  shall  be  increased  or  not. 

Medical  Treatment. 

A»  has  Iieen  so  often  repeated,  not  knowing  tho  cause  of  scarlet 
fever,  we  are  limited  in  all  respects,  and  not  the  least  in  the  way  of 
treatment.     We  have  no  specific  metlxKl  of  treating  »icitrli't  fever. 
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Willie  in  oertfiiu  directious  luh'aDcea  have  beeii  made  in  connectioD 
with  prophylaxis  and  the  treatineDt  of  complications,  in  other  re- 
spects our  treatment  reiuains  as  it  has  beeu  fur  so  maDy  years,  jmrely 
BV la  1 'torn lit ir.  Thiw  could  I)q  exjiecled,  coiisideriny  the  progress  tluti 
has  beeu  miide  iliiriuy  the  hist  twenty-five  years  in  therapy.  Mild 
cases  require  no  tieiitriieut,  except  that  which  hnx  l>een  referred  toiii 
tht'  precediuy  sections.  Oue  of  the  melhotU  thiit  Ijonlers  on  tie 
Hpccitic,  iu  thut  in  a  certain  way  it  is  causal,  can  be  referred  to  in 
the  present  miiuectiim.  Tliirt  iH  the  treatment  of  complications  by 
Miirmorek'n  streptiicin'cun  serum.  Theoretically  objections  uiiutbe 
raised  to  this  method  of  treatment  from  the  ])oint  of  Wew  that  the 
titrpptociH^cus  iiyo^Piu-s  is  in  nil  proliiiliility  not  the  cause  of  itcArla- 
tiua;  so  that  fnnn  the  point  i>f  view  of  etiology,  we  cannot  acceirt  » 
atreptociK-curt  serum  nf  Miiniiorek,  or  any  semm  gained  in  tho  same 
way  as  Maruiorek's,  to  sxct  escept  in  relation  to  certain  complica- 
tiiiuK  iif  Ncarlatiua.  The  si'niui,  fiirtheriiiore,  i^  de&cieut  iu  that  v'<i 
know  thiit  the  Htre|)tocorcns  jiyogeues  is  not  the  only  streptococcug 
thiit  prrKhicc's  I'ouiplii'iitious  in  scarlation;  .10  that,  in  onlor  to 
overcome  these  complications,  it  wimld  1»p  necessary  to  have  serum 
from  auimalH  ininnniiii^ed  ayainst  a  yreat  variety  of  streptococcus 
foniiH.  Thcs.-,  in  brief,  are  the  theoretical  objections  to  the  UJie  of 
Miiriuorek's  serum. 

As  a  matter  of  frict  tlio  Vipuuese  school  of  hygienists,  especially 
Paltauf,  have  already  proven  that  immunization  against  one  form  of 
Hti'eptiicocciis  duns  ui it  iirmluiv  iiuuoiuit^  against  others.  S«.>fiiriLS 
the  practical  application  nf  the  Miumorek  semm  is  concerned,  we 
may  sny  that  iu  certain  cases  it  dfifs  astonishingly  well,  and  in  otb«i8, 
on  the  otiu-r  hand,  it  prmhice.s  mi  results.  This  has  been  the  experi- 
ence of  the  writi-r.  In  tlie  hist  few  years  he  has  made  it  the  roatinc 
l>ractice  to  treat  all  scarlatina  patients  that  came  under  his  ob- 
servation with  sln-ptnox-ciis  serutii.  AVTiile  the  numlwr  of  cotwe 
lias  been  cnmp.iratively  few.  he  has  come  to  the  distinct  concla»ioiD 
that  the  serum  d»ox  not  affect  the  course  of  the  disease  in  any  way, 
that  those  forms  of  nmliguniit  cases  iu  which  there  is  an  overwhelm- 
ing witli  the  poison  lire  not  motliti<'d  in  tiie  Wst,  but  that  occAaion- 
ally  the  local  symptoms  of  ftlreptiwoccus  diphtheria  are  affecte«1  tnort 
remarkably.  1  huve  seen  one  patient  ni-over  from  streptoooooos 
di|>iitheri:i  after  the  ns.-  of  the  slrept<^'occus  semiu,  in  whom  tlio 
membrane  c\t>-uilcd  from  the  tip  of  ||]<>  tongue  to  the  middle  ear  and 
iu  whom  tlie  whole  mouth  was  covered  with  this  thick  streptocoocns 
membrane  .iccompanied  by  the  usual  constitutional  symptoms.  It  is 
the  first  time  iu  my  experience  that  recovery  tias  occiirre-d  in  a  case 
of  this  natni-e.  and  T  have  no  doubt  in  my  own  mind  thai  th*  twoveiy 
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d  tliis  patieut  was  due  to  the  streptococcus  serum.  And  yet  it  is  too 
eu-ly  to  docido  upon  the  therapeutic  value  of  this  sunim.  Ou  the 
othfir  hand,  tht?  theoretical  objections  offered  above  must  not  be  for- 
gotteo.  Wlieu  the  streptococcus  of  scarlatina,  if  there  he  such,  is 
fouwl,  then  oar  refiults  will  he  bett^^r.  At  the  present  time  only 
thoiie  streptococcus  manifestations  can  be  combated  by  this  seiiiui 
Uuktare  produced  hy  the  atreptiicoeons  jiyo>;eues.  The  iiuestion  of 
its  use  in  every  case  is  one  that  can  be  answeretl  in  the  negative. 
The  i(ue»liou  when  it  is  to  be  used,  is  to  be  answered  when  there  are 
serious  complications  produced  by  the  streptococcus  pyogenes. 

From  ft  theoretical  ]ioint  of  xiew  no  class  of  diseases  should  offer 
greater  promise  of  results  from  8i>ecifio  thei'apy  than  the  acute  esan- 
themuta.  Experiments  have  been  made  iu  this  direction  hy  Wciss- 
beoker,  by  Keluidites,  and  by  Huber  and  Blumeuthal.  The  latt^^r 
obtained  certain  results  in  scarlet  fever,  meaisles,  pueumouia,  and 
erysii>elas  hy  injection  of  serum  obtained  from  the  blood  uf  patieuts 
convalescent  from  these  lUseasea.  Iu  scarlatina  the  blood  was  taken 
by  nieauB  of  venesection  from  four  to  twenty-oue  (lavH  after  fever 
had  disappeared.  Tlie  method  is  as  follows:  100-150  c.c.  nf  blond 
are  immediately  dihitod  with  etptal  parts  of  a  i§t«rile  normal  Kitlt 
solutioD,  then  there  is  added  one  i>er  cent,  of  chloroform,  and  thn 
whole  is  shaken  up  and  allowed  to  stand  for  twenty-fonr  houin,  It 
is  then  pressed  through  sterile  linen  ajid  filtered  t'lrougli  a  Berke- 
(eltl-Nordmeyer  apparatus.  A  clear,  dark-red  duid  is  r.btiiiucd 
which  ia  sterile  and  remains  ho  for  at  least  ten  mouths.  Thirteen 
caftes  of  BCJirlatimi  were  injected  with  20-40  c.c.  of  tliiw  tluid,  twelve 
of  them  on  the  following  days  of  the  disease ;  2  cases  on  the  second 
day;  4  cases  ou  the  third  day;  3  cases  im  the  fourth  day;  2  cases 
on  the  fifth  day;  1  case  on  the  sisth  day.  In  3  canes  a  posi- 
tive and  moat  liene tic ial  result  wiw  produced;  1  case  could  not  be 
taken  into  consideration  ou  account  of  complication  with  imevpeval 
pytcmiaand  parametritis;  inScayes  results  wprc  not  very  iiroiiomu'i-d, 
and  in  1  case  no  effect  was  produced,  although  tlie  patient  had 
received  40  c.c.  of  the  serum.  As  far  a.s  t^mjicrature  is  couccnied  tlio 
decline  began  on  an  average  upou  the  sistii  or  Heveuth  day,  uever 
latvr;  normal  temperature  was  found  three  times  on  tin-  fifth  day  of 
the  disease,  twice  on  the  sisth,  seventh,  eighth,  and  ninth  days  each, 
and  once  on  the  teutli  day,  never  \ntT-  T\nien  lysis  took  I'lac'  after 
the  injection  it  occurred  seven  times  U|>on  the  tirst  an.l  three  on  the 
second  day  of  the  injection,  never  later.  Tlie  exanthem  coutinut^d  to 
develop  in  6  ca,sea  after  the  injection,  which  in  some  cases  was  fol- 
lowed by  a  slight,  temporary  rise  iu  tcmpcniture.  No  serious  com- 
plications were  observed;  iu  3  cases  jiaiiit*  in  the  joints  were  noted. 
Vol.  Xrv.-7 
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Fever. 

At  the  preseut  time  we  uo  loiiger  look  upou  fever  aa  the  nll-im* 
portaDt  symptom  to  be  combated,  bat  nevertheless  no  physician  cod- 
eiders  himaelf  jostilied  in  staudiiit;  by  and  seeing  the  lemi>«ratur^ 
ftbovc  danger  line  day  in  and  day  out  without  attempting  to  do  twiuie- 
thiut;  to  retluce  the  ft-ver.  This  is  unt  the  place  to  enter  into  Uie  dis- 
cussion ijf  this  lirriad  subject,  so  that  we  will  simply  state  that  the 
rule  in  scarlatina  is  that  when  the  temperature  goes  to  104'  in  the 
rectum  and  remains  at  this  height,  something  should  be  done  in  oider 
to  cause  its  rediicliou.  There  are  two  methods  that  are  o^ed  in  the 
trejitmeut  of  high  temperatures,  the  one  hydrotherapy,  which  is  «>m- 
iug  mora  aud  more  to  the  foreground ;  the  other,  the  so-called  anti- 
jiyretifs.  Scarlet  fever  was  oue  of  the  first  diseases  to  l>e  treahnl  bv 
hydrotherapy.  Li  17''H  Currie  began  to  use  this  method,  and  he  did 
more  to  overcome  the  jjrejudice  in  regard  to  "eatcliing  cold"  th&n 
possibly  anybody  else.  In  18111,  in  a  severe  epidemic  in  Livori'ool, 
he  treated  over  oue  hundred  and  fifty  children,  including  his  own, 
and,  as  he  says,  was  very  much  surprised  by  the  excellent  results. 

Tlie  attempt  has  been  maile  to  make  a  method  of  the  treatment  of 
scarlatina  by  old  baths,  as  has  Wea  done  for  typhoid  (ever  by 
Brandt.  For  i-eit*(fms  that  it  is  not  necessary  to  detail  here,  this  hna 
Iwpu  a  complete  failure.  The  principal  reason  that  can  Ijo  adduced  is 
tliat  mild  cases  (l«  not  recjuire  auv  thing  like  the  sevei-e  methods  that 
are  applied  by  the  hydrntherapeutiHts,  and  the  malignant  cases  are 
not  Mavcd  by  it.  On  thi'  other  hand,  it  is  barely  possible,  so  far  as 
thirt  cnuulry  is  conccnied.  that  the  strict  methoil  by  hydrotherapy 
liaM  not  had  a  fair  tiial.  It  may  Imi  rememl>ered  how  long  it  took 
the  Brandt  treat niL-ut  nf  typhoid  fever  to  gain  a  foothold  in  thiacoaii- 
try.  Tlic?  iiiaUiug  of  ;i  luetliod,  therefore,  in  scarlatina  may  do  som^ 
thing  to  advance  liydrothernpy,  iind  possibly  our  conclusions  after 
o\l>-ndi'd  <-\Tii'rienci'  may  ivqitire  n-visiou.  The  method  consists  iu 
bathing  the  paliiut  every  two  lumr.t,  whenever  his  temperature  goes 
to  ll)4  ,  the  temi)erature  of  the  water  varying,  being  in  older  ehildreii 
1(1  C.  ir,9'  F.I.  iu  younger  children  '2iV  C.  (GJ^"  F.).  This  is  to  he 
kept  nji  ilay  and  night.  .Vl'ti-r  the  bath  tlio  patient  is  to  l>e  put  to 
bed.  According  to  the  intea-iity  of  the  disease,  the  hydropathic 
measures  can  bii  inoditied.  In  milder  casi'S  the  baths  can  be  nnide 
uariLicr,  up  to  JuUi'wrinu.  In  ciises  ri'ipiiiing  still  less  interference, 
or  if  for  any  reason  tJiese  batiis  cannot  be  given,  the  pack  may  be 
used.  X-i  a  matter  <4  f;ict  tile  cold  ]>ack  freijuently  reduces  temi)era- 
ture  when  the  liatli  doe.s  not,  so  that  in  a  crrhiin  way  the  cold  pack 
is  not  to  Iw  lookeil  upon  as  a  reduction  in  the  jirocess  of  bathing  or 
as  productive  of  fewer  or  less  re«ult.s.     In  milder  cases  still,  spong- 
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inn  with  lakewanu  wat«r  or  water  rimI  alcohol  may  produce  the  de- 
sired effect.  On  Uio  other  Iiand,  in  very  severfl  ejuiett,  additiooal 
hydrotherspeotic  mea«ore»  have  bevn  need.  HVTieu  there  is  mtich 
involvenieot  of  the  brain  as  bIiowq  by  oopor,  stupor,  or  even  (yiiiia, 
it  baa  b^en  found  udviiutageouH  to  ]>ut  tLo  putiont  iiito  tlio  void  bath 
and  tlifu  pour  very  cold  water  upon  Lis  head.  The  physician  must 
Bse  thin  method  with  care  aud  with  judgmont.  Tu  tLu  oD'loukvr  the 
awUiod  seems  a  ornel  one,  and  if  the  physician  is  in  the  presence  of 
wlwt  seema  to  be  a  fatal  ixxiiu,  it  miixt  lx>  left  to  bis  judgment  whether 
be  can  one  tlie«e  harsher  methods  of  hydrotherapy  or  not.  It  would 
bo  better  to  use  tho  ice-bag  to  th(>  hwul,  which  prodiici^a  very  little 
effect  as  a  role,  or  the  cold  coil,  which  is  highly  recommended  by 
aooie  aatliora.  Tb«  other  nervooja  symptoms,  «)i[)ccially  reHtle^suestt, 
jaictilatioii,  iwitching,  convulsions,  are  best  treated  by  a  bath  of  at 
least  110^  F.,  in  which  the  patient  may  bo  allowed  to  remiiiu  for  five 
to  ten  minntes,  then  taken  oat,  without  drying,  and  put  into  bed  and 
ttkOlDOghly  wrap]>ed  up.  If  the  convidsiuus  (wcur  with  low  external 
tein[ATature,  tlie  patient  nuist  lie  thoroug)dy  dried  liefore  Iieing  ]int 
to  bed.  Jdigeniten  uioiitions  the  following  eonditiomi  nn  contraiudi- 
eaiioDS  to  the  cold  bath:  (1)  All  thorougldy  well-developed  cnndi- 
tioDB  of  heart  wejikuess,  immat«<niil  from  what  cause,  when  it  ih 
iinponible  by  menm  of  stiinalants  to  improve  the  function  of  the 
hcAii;  nmler  this  heading  he  includes  anatomical  changes,  espe- 
cially iutUinmaturr  ohaugea  in  tho  heart;  usually,  as  he  sayi«,  there 
is  a  pancarditis.  (2)  All  conditions  of  dyspuisa  accompanied  by 
lUUTowiiig  of  the  u|>iier  air  jias-'^aKea.  (3)  HemorrhagoH  from  tlm  nose 
or  throat,  from  erotled  blood-vessels,  and  in  the  hemorrhagic  diathe- 
BtS.  (4)  All  iiiflamiontioDS  of  joints;  aa  no  oaitocial  improvement 
can  be  expected  from  this  method  of  treatment,  the  pain  of  move- 
ment uu»t  Im.-  Hjwrod  tho  [lationt.  Ho  8ay8  that  U)H)u  the  whole 
'  these  are  the  contraindications  pat  down  by  Leichtenateru.  The 
writi^r  wotdd  like  ti>  ndil  that  those  cold  baths  are  never  to  be  used 
in  tho  case  of  young  infants,  and  that  tbis  contraindication  is  almost 
■o  tmpetatiro  one. 

So  far  as  the  treatment  with  antipyretics  is  concerned,  the  tide 
haa  now  tumod  agaiwtt  tlit^ui.  It  in  iutorostiiig  to  see  the  comiiara- 
tife  enthusiasm  of  Ziemssen  as  to  the  use  of  antipyretics  in  1888,  and 
the  disapproval  of  tljoir  use  V>y  Jiirgeuson  in  JSIKJ.  The  only  one  of 
Um  coal-tar  products  that  Jurgenseu  n-ishes  to  be  used  is  ]>heuacetin 
and  then  merely  in  connection  with  8[)eci(d  conditions.  He  says  that 
be  baa  gotten  tho  impression  that  plionncetin  dno»  good  especially  in 
conditions  ot  sepsis.  Again  here  it  would  lead  us  too  far  to  disoum 
Ibe  reaeons  for  this  rapid  fall  into  disfavor  of  the  coal-tar  prorluots. 
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Not  a  little  is  dne  to  the  fact  that  our  uotions  of  the  importaoce  of 
iDcreaaed  temperature  have  been  largely  changed  in  the  last  ten  or  fif> 
teen  years  iu  that  the  fever  nowadays  is  no  longer  looked  iii>on  us  the 
essential  feature  of  the  disease;  but  not  a  little  is  owing  to  the  fact 
that  the  effect  of  all  these  coal-tar  products  is  more  or  less  depress- 
ing, sometimes  very  greatly  so,  and  that  certain  changes  are  produced 
by  all  of  them  in  the  blood,  which  render  its  most  important  function 
less  active  than  under  normal  circumstances.  Vte  refer  here  to  tlio 
production  of  methtemoglobin.  It  is  only  in  ui^ent  cases  and  when 
it  seems  poasible  to  produce  a  certain  effect  upon  the  nervous  syxtem, 
that  acetanilid,  antipyrin,  or  phenacetin  is  still  ased.  Of  the  three 
phenacetin  is  by  tar  the  safest.  The  writer  has  for  several  ywire 
giveu  up  the  use  of  these  antipyretics  for  the  control  of  temperature. 

Trvatmtnt  uf  Gowml  In/crtioii, 

Within  the  last  five  or  ais  years  a  method  has  been  introduced  for 
the  treatment  of  the  constitutional  symptoms  which,  from  n  theoreti- 
cal point  of  view,  seems  to  promise  very  much.  It  consists  in  the 
dilution  of  the  blood  no  as  to  render  toxins  that  are  circulating  iu  it 
less  efl'ec  live.  This  can  be  accomplished  in  one  of  various  ways:  first, 
by  hypodermoclysis  or  by  injectiou  into  the  serous  cavities  of  a  steril- 
ized  normal  Haline  Biihitiuu;  secundly,  by  the  iutrodaotion  into  a  \eia 
of  this  same  solution;  thirdly,  by  contemporaneous  bleeding  and 
injertion  of  a  saline  sulutiou  into  a  voiu  llnvoijc  tin  muig).  The 
methods  deuignateil  above  are  to  lie  used  iu  the  cases  of  varying  in- 
tensity. Thpy  can  be  nsed  iu  auy  form  of  blood  poisoning,  in  the 
strict  sense  of  the  word,  whether  this  bloo<l  poisoning  be  due  to  an 
accuinidation  of  tjtxius  or  to  that  KL^ueriil  combination  of  symptoms 
called  iiriBmia.  The  iudicatious  for  their  use  iu  specific  cJtses  would 
bo  tluwo  that  can  be  called  uialifjmiut  jiiid  those  in  which  tlie  symp- 
toms of  uraimia  seem  to  bo  so  thn^ateiiinj^  as  to  endanger  life.  In 
reganl  to  the  malignant  cu-ses  the  ditficnlty  in  the  use  of  this  method 
seems  to  the  writer  to  be  that  wo  camiot  be  |)08itive  when  we  ate 
dealing  «-ith  a  malignant  case  early  enongh  to  prevent  the  lesions 
that  are  jiroiluced  by  the  toxins,  which  cause  a  falal  result.  Bat  at 
all  e^'ents  the  method  even  in  these  cases  deserves  a  trial.  In  ane- 
mia the  position  is  a  different  one.  It  certainly  seems  that  in  bad 
cases  of  iirieinia  this  method  should  l>e  givi'U  a  trial.  While  the 
author's  results  with  the  method  have  not  been  bo  satisfactory  as 
might  theorelicjilly  have  been  expected,  his  experience  is  as  jet  too 
limited  to  uermit  him  to  iiasa  a  Hnal  verdict,  unon  ita  tifw. 


TRE.tTMENT.  ^^^^M  IQl 


Stimtitation. 


It  is  &  great  laiatake  to  imagiae  that  erery  cnao  of  scarlet  fever 
nqoires  tlie  rontiue  lue  of  alcohol.  Tho  retuiou  for  this  can  be 
Bommcd  up  In  a  few  words.  The  daration  of  fever  in  ordinarj'  oweB 
is  oompantivdy  short.  If  it  bo  truat4Kl  uccordiiig  to  the  methods 
indicated  above,  the  fever  will  do  little  danisK^-  Therefore  the  ni^e 
of  alcohol  aa  a  food  8oenw  nuncco^sury,  certainly  not  ho  iieceHuary  aa 
it  is  in  loDg-contintied  fevers  like  typhoid  fever.  Alcohol  is  elim- 
inated  partir  Ity  ineAtw  of  tho  kidiieyu.  Tho  posxiblu  prevention  of 
kidney  tronbles  is  one  of  the  object.^  of  our  treatment.  It  is  nnueces- 
sary,  therefore,  to  add  to  tlie  rinks  of  irritiitiug  the  kidney  by  means 
of  our  therapeutic  nieaaures.  By  some  the  uno  of  lai^ge  quantities 
of  alcoltol  hii8  bveu  ndvtxAtcd  iu  the  treatment  of  eo-culled  malignant 
cases.  like  so  many  other  meniinreH,  thin  lias  always  failed  in  the 
author's  vxporionce  when  applied  to  these  umlts.  It  i»  fur  better, 
when  atimalanta  are  required  aa  auch,  to  use  those  other  remedies 
that  wilt  lie  referred  to  iu  coimectiou  with  eomplioutious  on  tho  part 
of  the  heart 

Treatment  of  Complu-afiont. 

Throal  and  AWe  Troubles. — ^Too  much  stress  cannot  be  laid  upon 
the  prevention  of  throat  troubles,  aa  has  been  already  mentioned  in 
eonnectiuu  u-itii  bygiene.  Not  only  <lo  we,  by  the  measurea  reoom- 
mmded,  prevent  throat  troubles  themaelres,  but  we  prevent  that  which 
isof  much  greater  iin[K)rtauco,SMondary  infection.  Hutiuellias  made 
tlw  point  that  in  ooe  hundred  casea  of  scarlatina  he  has  had  neither  a 
death  nor  wvondary  comphcatiomt,  simply  on  account  of  tho  use  of 
aatifiepsis  as  applied  to  tlie  throat,  ^liile  this  statement  may  be  a 
little  too  enthusiastic,  cvrtainlj'  our  rtttnltM  in  srarlatimi,  when  these 
bygienic  measnrea  are  applied,  are  tar  better  tlian  they  were  iu  the 
pre-antiseptic  days.  As  soon  as  throat  trouble  Ih^iis  to  develop  in 
the  form  of  spots  or  a  membrane,  active  measures  should  be  taken. 
This  can  be  done  m'Mtt  effectively  by  local  treatment  which  has  been 
applied  in  a  great  many  different  ways:  by  gargling,  douching,  local 
applications  in  the  form  of  a  spray,  or  din^ct  applioatiou  to  the 
parts  afffxrted.  Gargling  is  a  method  not  to  be  relied  ujjon.  Tho 
douche  can  bo  used  to  gn<At  ativantage,  but  serious  objections  can 
b«  made  to  it  on  account  of  the  unpleasantness  connected  with  its 
appIi<»tion,  e»[>«cially  in  young  children.  By  it  a  laigo  quantity  of 
flnid  is  iutroduoed  into  the  mouth  under  comparatively  low  i)roa- 
anre.  Solutions  of  variona  drugs  may  be  used,  first  and  foremost 
the  salicylate  of  sodium,  boric  acid,  eucalyptus,  or  any  of  the  mild 
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antiaeptics.  The  only  advantaye  to  Ite  gained  by  tbis  method  is  that 
frei|ueutly  tlie  fluid  will  enter  the  pharynx  and  wash  oat  the  Dose 
froiu  Iwhind.  In  cjiaea  of  strep tocoocus  diphtheria  of  the  iioae,  tMa 
method  may  become  a  very  valuable  one.  The  spray  is  a  method 
that  can  be  uaed  under  all  circumstances ;  even  in  the  most  refractory 
child,  atomizing  the  throat  cau  usually  be  effectually  done,  the  only 
con traindi cations  being  in  contUtions  in  which  there  is  great  weak- 
ness or  resistance  on  the  part  of  the  patient.  In  using  the  spray, 
alkaline  solutions,  hydrogen  dioxide,  or  again  any  of  the  milder  non- 
irritating  antiseptics  cau  be  used.  The  best  method  is  the  direct 
application,  by  means  of  a  cotton  swab,  of  the  remedies  that  aro  to 
be  used  to  the  parts  affected.  Firat  and  foremost  among  theite 
comes  the  use  of  Loffler's  iron  toluol  solution.  There  is  no  doubt  of 
the  efficacy  of  this  remedy  when  properly  applied.  It  should  be  used 
once  or  twice  in  tweuty-four  hours,  and  the  t-otton  should  be  held  in 
contact  with  the  diseased  ]iart8  a  sufficient  length  of  time  in  order  to 
insure  the  efficacy  of  the  ap]>licHtion.  The  objections  to  it  are  the 
pain  that  is  pvoduceil  and  not  infrequently  a  certain  amount  of  irri- 
tation. Next  to  this  in  efficacy  comes  the  application  of  hydrogen 
dioxide.  For  this  purpose  a  three-per-cent.  solution  can  be  taken, 
which  can  be  ajiplied  not  oftouer  thiiu  twice  in  the  twenty-four  hours 
by  the  mu'se,  depending  u|iou  the  dovelo]>meiifs  of  the  local  symptoms. 
When  the  membrane  spreads  beyond  the  tonsils,  it  becomes  necessary 
to  df'termiiie  by  culture  the  nature  of  tlio  complication.  In  case  it  is 
ilue  to  the  LiilHcr-Klebs  bacillus,  large  doses  of  antitoxin  should  he 
injected  as  soon  as  possible.  IMien  the  LulHer-Kleba  bacillus  i«  not 
found,  the  serum  of  Marmori.'k,  or  eiiually  good,  the  Btre[>tococciiB 
serum  such  as  is  prei>arcd  in  this  country  by  Parke,  Davis  A-  Co., 
should  be  used  immediately.  It  will  bo  astonishing,  in  some  very 
bad  cases,  what  good  reault.s  will  follow  its  use. 

I'or  the  treatment  of  the  nose,  as  well  as  for  the  treatment  of  the 
mouth,  local  applications  are  necessary.  Tiie  use  of  the  nasal  douche 
is  asHociati3d  with  certiiin  risks.  But  in  the  majority  of  instances  of 
scarlet  fever  it  will  be  found  necessary  to  use  this  methotl,  unless 
doucliing  of  the  montJi  does  the  work,  1>pcanne  it  is  manifestly  im- 
possible to  wash  out  the  nose  with  sutliciunt  fretpiency  in  a  amall 
child  and  not  do  damage.  In  the  treatment  of  the  nose  only  the 
mildest  duids  are  to  be  used.  Indeed,  i-scellent  results  have  been 
rejiorted  simiily  with  the  use  of  cold  watei.  The  hydrogen  dioxide 
may  he  used  in  very  weak  solution;  l>ut  the  ust?  of  the  Loffler  solu- 
tion in  the  nose  would  l>e  attended  with  too  great  risk,  ap])lied  in  any 
way.  Whatever  remedies  are  eniploved  in  the  treatment  of  the  mouth, 
the  throat,  or  the  nose,  care  should  lie  taken  not  to  use  anything  that  is 
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Terr  irritatitig.  The  application  of  strong  Botationn  of  nitrate  of  sil- 
rer  or  solid  nitrate  of  8ilvf  r  itself  Iih8  becu  dittcardixl.  Huebner  luut 
rccommeiuled  the  u»e  of  c-atbolic  acid  injected  into  tlie  tiHsu<«  of  tlio 
toDsii  or  Uie  soft  i>alAtc.  At  tii«  prcsont  timo  this  bus  been  rentlei-ed 
oimeceBaarT  ;  at  any  time  the  risk  of  iiitrodurioK  a  bir^i  rjuantity  of 
CBrbolic  acid  into  tho  8,v8tcm  of  a  child  HeemH  to  the  writer  to  be 
gieAter  than  the  benefits  coming  from  itn  xu*e. 

In  the  cu8e  of  giuigrvuoiui  xoro  throat,  acti^'<(>  dotttruction  of  the 
parts  affected  might  be  tlionght  of.  Thin  nhould  be  done  according 
lo  tht>  motliod  recommended  by  the  author  in  the  trt^Mitmcut  of  noma, 
by  me*ns  either  of  the  galvanocantary  or  of  the  Parjuelin  cantery. 
Whichever  of  tho»e  two  is  ni^d,  tho  tiKsuu  should  be  destroyed  re- 
KHTiIletisof  r«t4nltA,  nnle»)«  large  blimd-vei^tielH  are  thereby  endangered. 
L'nforltiniMely  the  proximity  of  one  of  tht>Me  ve»»eht  will,  in  a  great 
number  of  caHes,  prevent  free  cauteris'^tion  and  thus  prevent  the  ao- 
oompliabment  of  mnch  good  by  this  method. 

17k  liars. — The  e^rn  should  always  be  watched  in  all  ocarlatinaJ 
r>nrn  in  which  there  is  a  decided  complication  on  tho  part  of  the 
tbroaL  In  Tery  jonng  children  the diagnositt  of  ear  tronble  ifi  acooni- 
)«niet)  by  great  difficulty,  bo  that  it  hecomeM  the  duty  of  the  prius 
titioner  to  examine  tlie  eiLtemal  ear  daily  by  means  of  proper  light. 
Afl  soon  ufi  there  is  bulging  of  the  drum  iiK^inltrauc,  a  p(^rforfttion 
Hboald  bo  uiodu  tto  as  to  give  vent  to  the  exuiiiition,  to  prevent  aymp. 
touts  of  pressure  in  directiona  that  may  become  dangerous,  and  to 
have  a  pus  cavity  to  dwil  with  which  cim  empty  itself  an<l  which  can 
be  treated  locally.  If  involvement  of  the  mastoid  n>gion  hu0  taken 
place,  or  if  fn>«  dminagu  of  tho  pus  cavity  is  not  effected,  the  mastoid 
opecitiou  should  be  performed.  The  local  treatment  mast  consist  in 
Um  hm  of  non-irritating  autiH«>ptic8.  Thiwe  chu  l>e  applied  in  various 
ways,  either  directly  nixm  cotton  or  in  the  form  of  solutjous  or  pow- 
dtrs,  tlie  Xsitt-T  ln'iog  the  safer  nnd  more  comiinieul  method.  Here, 
agUD,  the  maxim  of  nil  lunvrc  must  not  ho  lost  sight  of;  for  this  rea- 
•OB  inflattOD  by  moans  of  the  £ustjtcliia»  catheter  or  by  Politzer's 
melL'.id  most  be  nsed  with  great  caution  and  only  in  those  coHes  in 
which  i<o»utive  itidicatioUH  for  it  exist. 

The  Lymphatics. — A  moderate  amount  of  onlargomciit  of  the  lym- 
phatics requires  no  8|>oe)aI  attitntion.  When,  however,  tho  first  fever 
baring  disappeared,  the  lymphatics  become  more  swollen  and  painful, 
asd  ferer  a^aun  apjiesrs,  active  measures  should  be  taken,  filvt  to  cuu- 
tfol  the  inflammation,  and  secondly,  if  this  is  no  longer  ]io8sible,  to 
CBOM  U»  proc«^«M  uf  suppuration  to  be  completed  as  soon  as  possible, 
ao  that  an  abscWH  may  be  treated  according  to  surgical  rules.  In 
oonoectioD  with  Ike  first  indication,  the  ice-bag  and  pieaotire  are  to 
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be  used;  the  ice-ba^  is  to  be  kept  in  contact  with  the  enlarged  gland 
day  and  ui(;ht,  a  tliiu  layer  of  tlannel  l^eiu^;  interposed  so  tbat  the 
irritating  effect  upon  the  skia  may  be  redaced  to  the  minimum. 
Pressure  is  best  applied  by  means  of  collodion.  Flexible  collodion 
sliuulil  be  painted  over  the  gland  and  some  distance  beyond  it,  tvice 
or  tliree  times  a  day  until  tliere  is  produced  a  thick  membrane, 
whose  i!outiuuity  is  to  Iw  constantly  kept  up  by  i-epeated  applications 
of  the  c()llodion.  In  view  o(  the  application  of  collodion  in  Umitint; 
orysipelaa,  it  aeema  that  a  second  indication  for  its  use  can  b©  found 
in  thiit  it  prevents  the  absorjHion  of  mjiterials  by  the  superficial  lym- 
phatics. However  this  la&y  l)e,  certainly  in  the  lony  experience  of 
the  author,  ho  has  never  had  to  deal  with  a  case  of  an^na  Luilorici 
when  usiuy  this  method.  The  ice-bug,  protected  with  the  llamiel.  is 
to  l>e  kept  on  at  the  same  time  that  the  ]mintine  with  collodion  con- 
tinues. If  the  iiatieot  cdDtiunes  with  fever  and  sweating,  the  gland 
not  becouiiu^i  smaller,  tlie  ice-ba(^  must  be  discarded  and  ])ouUices 
elimild  be  applied,  the  collodion  still  being  continned.  At  this  stitge 
it  is  more  important  to  paint  the  snri-oiindiuga  o[  the  gland  with  col- 
lodinn  than  thi-  gland  ifeelf. 

As  soon  as  the  firat  evidences  oi  fluctuation  present  themselvea,  an 
incision  must  be  made  into  the  gland.  This  cannot  be  done  too 
early.  Indeed,  it  has  Ihtu  a  i|iifsliuu  in  the  mind  of  the  author 
whether  alter  the  lapse  of  three  or  foiir  days  of  poulticing  an  incision 
should  not  be  made  even  without  the  evidence  of  fluctuation.  By 
this  method  the  glaud,  which  already  has  a  tendency  to  break  down, 
would  break  down  in  the  neighborhood  of  the  incision  and  the  pus, 
which  is  [ireseut  only  in  minute  ijuantities  in  the  ti-abeculie.  on 
account  of  the  anatomical  strwctnre  of  the  glaud  would  eventually  find 
its  way  into  this  incision,  ^^'heu  the  incision  has  been  made,  the 
poultices  should  be  kept  np,  all  pro]ier  attention  being  directed  to 
aaepsis.  At  this  time  the  general  treatment  of  the  ]ifttient  requires 
chalylwiites.  ludeed,  it  is  a  question  whether  iu  moat  cases  of  scar- 
latina the  administration  of  .tome  iron  or  blood  preparation  is  not  of 
great  advantage,  as  iu  no  acute  disease  does  both  the  corpuscular 
jiart  of  the  I'lood  and  il.n  coloring  matter  suflfer  so  great  destruction. 
If  notwithstaniling  the  ]irecuntiou8  just  mentioned  infection  of  the 
cellular  tissue  does  take  place,  tree  incision  should  be  made  to 
evacuate  the  pus  and  to  prevent  further  infection.  The  use  of  iodo- 
form in  this  condition  has  been  highly  recommended.  But  aft«r  all 
the  projier  indication  is  to  get  rid  of  the  pus.  For  the  treatment  of 
enlarged  lymphatics  following  scirlatina,  nothing  has  accomplished 
80  much  for  the  author  as  the  use  of  pure  creosote  in  moderately  largd 
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Kidnej/t. — The  treatment  of  nephritis  has  been  partly  outlined  iu 
ooDnectioD  with  the  hv^ieno  of  warlot  fovor;  reet  in  bed  and  a  milk 
diet  ue  the  priucipAl  thiu^  we  rely  npon.  If  the  anieiuia.  during  the 
cooive  of  the  oephritia  beconwe  too  gret't,  we  maj'  use  iron  prepara- 
boiu,  •specially  the  tincture  of  the  chloride,  which  snema  to  Lave  a 
moBt  exoelleut  effect  ujiod  the  combination  of  an^emin  nntb  nephritis. 
Diuretic*  can  be  used,  but  they  will  Ite  found  to  Rivn  comparatively 
alight  remits.  Tlio  bentdiuri-tic  ix  water  givL>uiu  lai'ge  cjuaDtitiea. 
Lemoosde  or  any  of  the  fruit  acids  can  be  used,  the  former,  if  conati- 
patioii  be  present,  with  the  additiou  of  some  tuilino  rvmcdy,  VMpecially 
Bocbdle  salts.  Diuretin  has  proved  a  failure  in  the  haodtt  of  the 
author  in  this  form  of  kiduoy  trouble.  l>i(;italiM,  hi^cldy  rvcom- 
Bteoded  by  some,  has  not  seemed  neceflsary.  The  bowels  should  be 
car**fnlly  att/-i)d<Nl  to,  Ix-st  by  tho  IMO  of  salino*.  Rocln>l]i)  naltn,  citrate 
of  magnefiia,  Seidlitz  powder  (the  latter  can  be  made  very  attiactiv© 
to  a  child  by  tho  addition  of  some  raspberry  »ynip),  or  any  other 
saline.  Calomel,  in  view  of  its  irritating  effecia  upon  the  ki<lney, 
■honld  be  nsed  with  caution.  Wh<^iu  t)yuiptom»  of  urivmia  Appear, 
the  treatment  most  become  more  active.  In  this  condition  we  appeal 
first  to  the  skin,  in  order  to  help  i»  tho  eliininution  of  the  wm)t« 
prodnctB.  The  patient  is  put  into  a  bath  of  105"-110°  temperature, 
k»pt  th)>ro  for  from  ten  to  fifteen  wiuiit«»,  then  t^ikou  out  and  put 
between  bl&nkets  without  lieiuK  dried.  During  his  slay  iu  the  hian- 
k<-ls,  which  shuuld  ho  at  loa>>t  uue  hour,  he  is  given  as  much  fluid  to 
drink  as  be  will  take,  preferalJy  warm.  At  the  expiration  of  one 
boor  the  patient  is  rubbed  off  under  the  covers  and  phiced  into  a 
warm  dry  bed  without  any  c-xerliou  on  his  part.  If  ueceasary  this 
can  be  repeated  three  or  four  times  or  even  more  in  the  twenty-four 
hours.  The  wet  [vick  does  not  fulfil  all  the  indications  of  the  hath. 
When  the  symptoms  of  ura?mia  refuse  to  be  bene6t«d  by  this  simjile 
method,  tlie  hot-air  btttli  should  be  used.  Such  a  one  c^n  be  extern- 
porixed  in  any  well-regulated  household.  One  remedy  esi>ecially, 
pilocarpine,  haa  been  recommended  in  lieu  of  the  measures  just 
mentioned.  It  should  be  used  only  in  ituch  cases  iu  which  tho 
simpler  methods  fail,  and  then  hy  poderroatically  in  round  doses. 
Tlw  (act  most  not  be  lost  sight  of  thiit  pilocarpine,  espocially 
in  children,  may  pn^noe  aerious  symptoms  of  collapse.  This 
can  bo  prevented  by  the  method  of  Demme,  which  counii^ts  in  the 
administration  of  an  alcoholic  stimulant  liefore  giving  the  injec- 
tion. In  case  it  is  impossible  for  the  patient  to  »wallow,  the 
alcohol  may  be  given  cither  by  tho  rnctum  or  subcutaneoiialy. 
Under  no  circomstancea  should  pilocarpine  be  used  when  tliere 
it  much  secretion  in  the  bronchial  tubes,  as  the  tendency  to  the 
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pnxluctioii  of  (e<lema  of  the  lunge  or  a  blocking  up  of  the  bronchial 

tubea  becomes  thou  very  great. 

With  all  the  remedies  lueutioneil  above,  tlieeliminfttive  function  of 
the  bowela  must  also  be  calletl  ujiou  with  increased  vigor,  dejyeudiiig 
upon  the  state  of  the  patient.  The  production  of  watery  passages 
can  be  effected  either  by  salines  or  by  the  use  of  elaterium.  Elateriu 
uiaat  ha  used  with  great  cautiou,  BHpecially  in  children.  ^VTieu  coma 
conies  on,  it  may  be  considered  advisable  to  use  the  methods  referred 
to  above  under  the  heading  Tieatment  of  General  Infection.  tJne- 
mic  convulairjua  should  lie  ti'eated  with  the  measures  recommended 
above,  but  it  mast  be  remembered  that  the  convulsiona  per  se  may 
do  harm  {central  hemorrhages),  and  therefore  the  admonition  not  to 
use  uarctitkvs  shimld  not  be  heeded.  Chloral,  cither  by  the  mouth 
or  by  the  rectum,  chloroform  (not  ether),  and  lastly,  hypodermic 
injections  of  murphiue  should  Ije  used  in  case  of  necessity.  The 
dropiij'  under  certain  circumstances  requires  especial  treatment. 
When  the  anarsarca  is  very  great  aud  it  seems  aa  if  the  enfeebled 
heart  were  lueetiug  with  too  great  resistJince  on  the  jmi-t  of  the  over- 
tilled  lymphatics  of  the  akiu  and  conuective  tissue,  iiuuctnres  of  the 
estremitiea  should  be  made.  Not  only  are  these  iudicatious  met 
by  this  method  but  largo  quantities  of  urea  are  gotten  rid  of  in 
the  fluid  that  esudnn  from  the  puuctureH.  (ireat  care  must  lie  exer- 
ciswl  by  the  physician  in  watching  the  serous  cavities.  Hydroi>eri- 
cardiura,  hydi-othoras  eapecially,  should  meet  with  immediate  atten- 
tion by  way  of  as|iiratioL.  Many  a  patient  with  renal  trouble  has 
been  left  comparatively  well  on  one  day.  has  been  found  in  an 
extremely  critical  conditinu  the  next,  and  has  died  on  the  third  day, 
simply  on  account  of  neglect  of  thin  ju-ecaution.  An  enfeebled  heart 
cannot  Im  exprcted  to  do  much  work  in  the  presence  of  the  great 
resistance  offered  by  a  large  exudation  into  the  pericardium  or  the 
pleura.  Wln-u  a  cardiac  t<>uic  is  recjuirod,  sti-ophauthus  has  seeme<l 
to  the  author  to  combine  tliu  effociii  nf  a  tonic  with  that  of  a  diuretic. 

T/'c  Henri. — The  conditions  of  threatened  heart  incompetency 
require  energetic  and  qmck  action.  As  a  rule,  but  not  always,  we 
may  bo  guided  by  the  condition  of  the  liver.  When  this  organ  be- 
gins to  enlarge  suddenly  and  very  much,  some  trouble  with  the  circula- 
tion cau  be  feared.  Before  this,  not  infre(|ueutly  the  characters  of 
tJie  |mke.  as  described  Ix'fore,  may  give  us  vjdiiablo  information. 
\Miother  digitjdia  should  bo  used  when  wo  suspect  trouble  of  this 
sort  is  a  debatable  matter.  Slow  of  action,  com|iaratively  uure- 
]iabl.»,  it  has  seemed  to  the  author  not  to  fulfil  the  indicJitiou«  of  a 
drug  rfi|uired  in  tlio  emergency  that  is  to  occur,  f  ndor  the  circum- 
Btauces  he  prefers  the  use  of  strophanthus,  but  especially  the  internal 


or  hrpodennic  u»e  of  nitrogiywrin.  A«  &  mlo,  hovever,  we  aro  not 
called  upon  to  iUscohs  witli  ourselv^B  tlie  use  of  a  cardiac  toiiiL-. 
TPe  ootDe  to  Uie  [latieiit  aiul  Sud  him  iu  u  contlitiou  of  tJireateued 
heart  faUnre.  The  remedira  that  are  to  be  uaed  then  are  h.y|iod(.'naic 
iaj«ctio)i»  of  Inr^o  duHCH  of  siryclmino  and  varioiui  stimolantB,  fintt 
■ad  foremost  ether,  nest  camphor,  or  even  mask.  If  the  iforii^horuJ 
eircalatiou  U  ^-ftry  had,  nitroglycerin  may  bo  added  to  the  former 
remedies,  fnder  all  circumstances  the  patient  cannot  bo  considen^d 
ont  of  dant^^r  until  tho  liver  hiut  approximtitvlj'  retoroed  to  ita  normal 
aue. 

For  ttie  treatment  of  endooarditie,  tlio  ewallnwiug  of  Hmall  pieces 
of  ice,  tlie  ice-baf;  over  the  regitm  of  the  heart,  or,  in  case  the  Iieart's 
BctioD  be  8erioi»lY  interfered  witli,  the  uso  of  di^ptolis  i»  indicated. 
Meicnzials  can  be  used,  bat  always  with  a  great  cantion.  The  sali- 
cylates should  be  tried.  If  iKTicardilie  develops,  the  mechanical 
preseooe  of  flnid  shoold  be  carefally  watched,  as  has  been  indicated 
befon. 

Rheumatiem, — For  the  acate  aiiicular  form,  salicylic  acid  is  to 
be  OMd  according  to  the  rules  laid  down  for  the  treatment  of  inflam- 
matory rheumatism.  Indeed,  it  is  a  wise  rule  to  use  salicylic  acid 
aocordiug  to  this  method  tentatively  in  all  caaes.  If  in  the  course  of 
tipeoty-foar  hooni,  the  salicylic  acid  being  given  iu  sufScieutly  large 
dooes,  no  effect  follow*,  then  we  can  be  rea-tonably  curtain  that  we 
am  Dot  dealing  with  this  form  bat  with  the  septic  form.  Care  must 
always  be  taken  iu  tho  administration  of  salicylic-acid  preparations. 
As  soon  aa  any  of  ita  deleterious  effects  upon  the  heart  are  noticed, 
its  ulmtnistratiou  should  bo  imiuiMliately  8t<>]>|>e<l.  Even  where  no 
effect  u)  eecnred  by  a  large  doses  of  salicylic  acid  within  twenty-four 
Iwmnt,  nnlMS  thuns  l>e  pus  preeeut  in  Uie  joint**,  it  haa  seemed  f^i  the 
writer  that  the  continaed  use  of  small  doses  of  salicylic  acid  is  fol- 
knred  by  good  nutults.  If  tliere  be  pus  preseut  or  if  the  joint  he  dis- 
tended by  neroos  accamulation,  aspiration,  or  under  givoa  circum- 
■tuwee  opening  of  tho  joint  may  be  resorted  to.  In  the  presence  of 
|ij*ve  septic  symptoms,  the  streptococcus  sonim  should  be  tried. 
Local  applicAtiouii  can  bo  used,  eitht-r  iu  the  form  of  hot  applications 
nt  Tmrioiis  kinds  or  otherwise,  according  to  the  rules  laid  dowu  in  the 
treatment  of  acute  iuflammstory  rheumatism.  Especial  attention 
DBst  always  1>e  paid  to  the  condition  of  the  heart,  the  developments 
on  tiie  part  of  this  organ  to  bo  treatod  according  to  the  methods  de- 
•eribed.  Tenoaynovitia  is  lieat  treated  lociilly  by  the  application 
of  ice  or,  as  the  case  may  require,  warm  npiilications.  The  api)lica- 
tioD  of  morcnHals  locally  iu  these  casea  haa  seemed  to  prove  of  bene- 
fit in  a  few  rases  that  have  come  midor  the  author's  observatioiL 
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The  after-treatment  for  diseased  joints  and  diseased  l^Ddoiis  ia  of  M 
much  iniportanfe  in  ortler  to  prevent  deformity  as  is  the  treatment 
during  the  attack.  This  is  to  he  accomplished  a^-^ording  to  all  the 
rules  and  refinements  laid  down  l),v  the  orthoprodic  surgeons. 

Ganti-'iinh'nliiial  Tract. — The  vomiting  in  the  beginning  of  the 
attack  can  sometimea  be  controlled  by  one  or  the  other  of  the  follow- 
ing remedies:  milk  and  lime-water  eiinal  parts,  a  teaspoonful  to  be 
given  every  ten  to  fifteen  minutes;  tlie  internal  adminiatratiou  of  car- 
bonated fluids,  ice  cold  aud  iu  small  quantities  (the  mineral  waters, 
chumpaKUP) ;  the  swallnwiug  of  cracked  ice,  care  being  taken  that  the 
ice  is  not  allowed  to  melt  iu  the  mouth;  the  iutemal  administration 
of  menthol  or  cocaine  iu  small  doses.  As  a  nile  the  vomiting  stops  of 
its  own  accord  aud  requires  no  special  attention.  When  the  vomiting 
continues  beyond  tlie  lii'st  thirty-six  hours  of  the  attack,  it  shoidd  l>e 
looked  upon  as  a  l>ad  omen.  The  dian-hcea  that  occurs  in  the  l»egin- 
ning  of  the  disease  requires  very  little  attention,  and  then  only  when  it 
becomes  profuse  and  seems  to  eauHB  debility.  It  ia  then  best  ti-eated 
by  largo  doses  of  subcarboiiate  or  subgallate  of  bismuth  or,  in  case 
the  stomach  bears  it,  some  tannic-acid  jiropai-ation,  liest  a  vegetable 
tannic-acid  preparation,  tamiate  of  i]uiuiiie,  aud  if  necessary  opium. 
When  the  diarrhiea  comes  from  the  lower  segment  of  the  bowel,  a 
much  more  serinns  form,  irrigation  of  the  bowel  is  to  Im  resorted  to, 
nsiug  fur  this  jmrpnse  the  rectid  tnl>e  or  the  soft  elastic  catheter. 
Largo  qnautitiea  of  distilled  w.iter  or  sterilized  water  to  which  may 
be  added  various  imtise])ticH,  esi>eci.ally  tannic  acid,  are  to  be  used. 
The  diarrh(i3as  occurring  later  iu  the  disease  must  be  treated  on  the 
same  priuciplcs,  care  lieing  taken  not  to  overlook  those  patients  in 
whom  a  milk  diet  always  proilucew  bowel  disturbance  aud  therefore 
is  rea]icmsib!e  for  the  condition.  In  these  cases  the  albumen  of  egg 
may  l.m  substituted  for  milk,  an  well  as  the  vegetable  albumins,  pro- 
vided they  are  not  too  hard  fo  iligest.  The  diet  iu  these  cases  must 
be  made  up  aspecially  of  farinaceous  substances  with  eggs  and  some 
hnimoglobin-contiiiiiing  substauce. 

Purjinrn. — For  the  nniHguaut  attacks  of  purpura  no  treatment  can 
be  suggested.  In  the  milder  attacks  the  use  of  fruit  acids  has  seemed 
to  lie  of  benefit  iu  the  author's  experience.  For  this  purpose  lemon- 
ade, orange  juice,  both  of  which  are  very  grateful  to  the  patient,  may 
he  usetl  to  great  advantage.  In  such  oases  the  stomatitis  usually 
requires  es]iccial  attention.  As  the  function  of  the  kidneys  is  fre- 
quently' interfered  with  iu  these  cases,  chlorate  of  potash  should  not 
be  used,  Ijocal  applications  of  potassium  jiermanganate  or  hrdrogeD 
dioxide  .'ire  sufficient  and  arp  usually  followed  by  excellent  results. 
As  the  purpura  may  be  the  forerunner  of  a  cachectic  condition  or  a 
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part  of  it,  mncli  attentiou  should  be  paid  to  tlie  raainteiiaDoe  of  good 
luemopoiesis.  Here  the  Liemoglobin  preparations  are  especially 
indicated,  hiemol,  Iiaamogallol,  ferratiD,  boviniu,  beef  j'uici?,  iu  addi- 
tiou  to  int^stiiiai  antiseptics  as  recommeuded  by  the  author  in 
another  phice.  The  diet  should  Ita  niude  uh  lilieral  as  is  consisteot 
with  the  troatmeiit  of  the  renal  complication.  If  the  latter  ia  not 
preseDt,  this  ipiostion  is  readily  fiolved.  Then  the  alhumiua  from 
mettts  should  form  the  principal  article  of  diet,  associated  with  those 
recommended  above.  Even  if  there  be  renal  complicatiou,  provided 
it  is  not  threatening,  the  while  meatfl  of  the  fowl  can  lie  used  tenta- 
tively. In  hventy-fonr  hours  after  the  adniioistration  of  one  of  these 
albomins  the  physician  will  be  able  to  determine  whether  harm  has 
l»een  done  ot  not.  This  can  be  done  by  examining  the  urine  and  by 
noting  the  geueral  symptoms. 

It  hardly  eeeius  necessary  to  speak  of  si'iyical  nud  piwrperal  acar- 
tatimt.  In  both  ot  these  prophylaxis  is  more  ina|jortaut  tlian  trcat- 
ment.  It  is  in  pner])eral  streptococcus  infection  especially  that  Mar- 
morek's  serum  lias  lieeucreilited  with  good  results. 

In  the  treatment  of  the  cmnpUvulioi-n  trilh  o/hir  iHscnfics,  the  good 
judgment  of  the  physician  is  frequeutiy  tested  to  its  utmost  limit. 
The  one  or  the  other  of  the  diseases  which  aaems  to  require  most 
atteutioQ  must  receive  it.  Fortunately  the  treatmeut  of  thi>  oue  us  a 
rule  is  not  incompatible  with  the  treatment  of  the  other. 

Dei>eiidiug  upon  the  condition  of  the  patiout,  these  may  nr  may 
not  require  treatment.  Patlentw  who  have  had  severe  attacks  of  Hcar- 
latina  will  usually  be  found  iu  more  or  lees  of  a  debilitated  condi- 
tion. \Vhen  such  is  possible,  removal  to  a  place  in  which  thu 
climate  jienuita  of  the  patient's  being  out  of  doors  all  thn  tiiui>  is 
advisable,  the  seashore  or  the  mountains,  as  the  case  may  demtmil. 
The  general  rules  hold  good  for  tliis  finra  of  debility  that  hold  good 
for  all  conditions  of  debility,  especial  attention  ia  the  case  of  scarhi- 
tiuu  l)eii)g  paid  to  the  building  up  of  the  coDstituents  of  tin-  bloud. 
In  case  of  persistent  enlargement  of  the  lyniidiatic  glands  all  those 
precautions  taken  to  prevent  infection  with  tulNTCulosis  jireespwinlly 
indicated.  The  surroundings,  the  food,  and  tlrn  ni'ueral  hygiene 
muHt  bo  tyirefuUy  looked  to  in  such  cases.  Indeed  when  any  neqiielie 
retniiiu,  the  utmost  attention  should  bi>  paid  to  llie  individual  as 
regards  both  the  local  and  the  general  ti-eatmeut;  much  may  lie  done 
to  make  his  condition  more  bearable  when  the  se(|uelir  are  of  n  scri- 
ons  nature,  or  to  make  him  a  more  useful  member  of  society  when 
these  are  especially  ^i  a  local  nature. 
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MeabLBs*  in  ail  iK'ute  infectious  diaenee  characterized  by  a  well- 
marbed  prodromal  stage,  by  a  characteristic  ernjitioD,  aud  remark- 
Hblv  (or  the  special  tendency  to  catarrhal  iiiflammatioD  of  the  mucoiia 
membranes. 

Both  tDea»le»  and  scarlet  fever  were  long  confouuded  with  small- 
I>oi,  aud  tlie  distiuctiou  between  scarlet  fever  and  lueasleH  linn  been 
establitthed  only  in  comimratively  modern  times.  Sydenham'  wa«  the 
firattogireaclpnrdeseriptionof  scarlet  fever,  and  tojioiut  imt  thedia- 
tinctinu  between  his  "/••brisaitirhilinn"  and  meiwles.  Hisdeni-riiitiou 
of  the  symptoms  of  measles  m&y  still  be  read  with  interest  aud  jirotit, 
though  the  reference  to  imstules  must  liave  tended  to  confuse  his 
readera. 

"  TJie  measles  generally  attack  children.  On  the  first  day  they 
have  cbilk  and  shivers,  and  are  hot  and  cold  in  turns.  On  the  sec- 
ond they  have  the  fever  iu  full— disfinietiide,  thirst,  want  of  apjietite, 
a  whit«  (but  not  a  dry)  tongue,  slight  cough,  Iieaviuess  "f  the  lifad 
and  eyes,  and  somnolence.  The  nose  aud  eyes  run  coutlunally  :  aud 
this  in  the  surest  sign  of  measles.  To  this  may  lji>  adik'il  sui-czlug,  a 
swelling  of  the  eyelids  a  little  Ijefore  the  emptiou,  vouiitiun,  liud  difir- 
rliu-A  vfith  green  stools.  These  appear  more  esjiecially  diiriug  teeth- 
ing-time. The  symptoms  increase  till  the  d'urth  day.  Then,  or 
sometimes  ou  the  fifth,  there  appear  ou  the  face  aud  fnreheiid  small 
red  spots,  very  like  the  bites  of  fleas.  These  increase  iu  uunilwr  aud 
cluster  together,  so  as  to  mark  the  face  with  large  red  bh^t<'hes.     They 

•  Tlie  t'lyiiinlogy  of  lliu  wmii  ineMslcs  in  iifl  well  »ch1o<I,  .Ski-Ml.,  n  very  tiiiilioiis 
writrT  of  gfvnt  niitliorUy,  toiuiUL-ls  IL  ( Elyiuolonitnl  Diclionury)  u'itli  iniimlrn 
(Dutch),  l>"t  gives  t!ic  wonia  manUii  na  fmirtcrurli-ccnliiry  Eiiglisli,  iiud  Ilirsch 
('  Uuiilbucliil«rgcugrnpliiBcbcn  iiud  liielonsi'lji'ii  I'litlinlriLjiii")  uolca  iJie  ri'HcmMiinca 
tOindMrn  (Oermiiii)  nnil  llic  Siiuskril  iiMfini  =  hiioIs.  If  Iht'  woni  hi\ir  llicsc  con. 
ncctlODft  it  Ijub  come  into  use  for  Uic  djstnsc  in  ri'Tcrencc  t'l  l.lic  cruplinn.  Cri'it-'litoii 
(Lbocoi,  IStHt.  vol.  i.,  p.  lOlHi)  nrgiitis  in  fiivor  of  IIjo  ilerivaiioii  of  ilio  w»nl  fmrn 
mitdli.  It  diminutive  of  miVr,  n  lerra  applipil  t.n  lepers,  iind  iioeonnta  for  Us  e»tcn. 
■Sod  to  nieaalesby  stating  Umt  John  of  Gn'Mi'iilori  luid  ronfoiiniki)  llio  tntptinn  of 
iBMsks  wllh  "till'  bronil  dusky  red  spots  on  Iho  IrjiH  of  /•in/ii-rcj  ■■(  Mimiiiiiptiri.  " 
The  Frpndi  rt/iigroU  ikml  Ilalifln  ivwi/m  Imfli  Imvi'  ri'fi-ri'iice  to  tliu  enlor  of  tlio 
CTuptioD.  The  modem  I.ntin  tenti  ni-rUlli,  dlininiilivc  of  murh'i*,  probnhly  hnd  itl 
origlD  In  «  Miiupttrisuu  of  iiicuBles  with  srimHiiux. 
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are  formeil  by  Hmali  papiilic,  so  slightly  elevated  above  the  skin  that 
their  prtimiiieDce  eau  harJly  be  detected  by  the  eye,  bat  caa  j«at  be 
felt  by  iJiissiiig  the  liiigei-H  liylitly  alimy  the  skin. 

"  The  8|)i>ts  take  hold  of  the  face  first,  from  which  they  spread  to 
the  chest  and  belly,  aud  attorwarda  to  the  legs  aod  ankles.  On  these 
piirt.4  may  bo  aeeu  bnmd,  red  macuLe,  ou  but  not  above  the  K>vcl  of 
the  skin.  lu  measles  the  eniptiou  does  not  so  thoroughly  allay  the 
other  aymjitoms  as  iu  smallpox.  There  is,  however,  no  vomitiu); 
after  its  appeaniuce ;  nevertheless  there  is  slight  cough  iustead,  which, 
with  the  fever  and  the  difficulty  of  breatliing,  increases.  There  i«  also 
a  mniiiLg  from  the  eyes,  somnolence,  and  want  of  appetite.  Ou  tlw 
aisth  day,  or  thereabouts,  the  forehead  and  face  begin  to  grow  rough 
as  the  pustules  ilie  off  and  as  the  akiu  breaks.  Over  the  rest  of  tlie 
body  the  blotcliea  are  both  very  broad  and  very  red.  About  tlie 
eifithth  day  they  disapjiear  from  the  face  and  scarcely  show  nu  tlie 
rest  of  the  body.  On  tlie  ninth,  there  are  none  anywhere.  Ou  the 
face,  however,  and  on  the  extremities — sometimes  over  the  trnnk — 
they  peel  off  in  thin,  mealy  siiuamulse,  at  which  time  the  fever,  the 
difficult^\'  of  breathing,  and  the  cough  are  aggravated  " 

Statistics. 

Mfiiislofl  is  a  disease  the  mortality  from  wliifh  has  l>eeu  tuiaffected 
by  tho  improvL'nii'uta  recently  effected  in  aanitatioB.  This,  which 
api)ears  to  lie  the  universal  esjierience,  may  he  illustrated  from  the 
statistics  of  Ell^;l)Lnd  and  Wales,  which  will  l>e  quoted  from  the  spe- 
cial report  on  the  coutiol  of  measles  made  by  Dr.  Theodore  Tliom- 
sou'  t(j  the  LiK-al  Or.verninpnt  Board,  and  publisheil  iu  the  report  of 
till*  nieilicul  offici-r  fur  18tl4--9.j.  Measles  has  showu  iucreasiug  mor- 
talit\-  iu  England  and  A\';des  since  the  decade  1871-80,  wljereaa  the 
mortality  of  all  the  other  jirincipal  diHeuaes  of  the  zymotic  class,  with 
the  exception  of  diphtheria  and  wlioo|>ing-cough.  has  decreased — iii 
some  iustauce.-j  very  markedly — since  that  period.  It  is  a  zymotic 
disease  highly  dangerous  to  very  youug  children,  especially  to  those 
iittacked  1>\  it  in  the  wei'ond  year  of  life.  The  annual  mortality  jier 
one  thousand  of  persons  liviug  at  ages  under  five  years  was  iu  the 
decemiia  stated,  as  follows: 

18.11-110.  IHfiUTO,  IhtTl-W.  1881-90. 

2.8  Kit  2.57  3.13 

The  proportion  of  deaths  produced  by  measles  to  the  total  popu- 
lation is  ccHisidfrjiliiy  gvatcr  ili  tuwns  than  in  country  districts. 
Thus  iu  the  deceunium  IWl-'.H),  tlie  animal  ratf.s  of  mortality  per  one 
thousand  living  (mm  the  diseases  mentioned  were  as  follows : 
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part  of  t)if^  wiuter.  The  mortality  may  lie  taken  as  a  fair  index  of  tli« 
prevaleuc-o  of  the  disease,  iiud  the  u^compiLD.iiug chart,  in  nhiclt  the 
deaths  from  meaules  iu  L<jiidc)u  duiiug  a  peritxl  of  6tty  years  iirv  coD- 
trasteil  witli  the  miiaber  o[  iiotificationH  iii  Buclai)eHt  for  a  period 
of  teii  years,  iUiistratea  and  iiiiDfinus  this  statement  in  an  iut«rc«tiiig 
manner. 

Dr.  B.  A.  Whit^'It'Kyi*,'  in  his  Miboj'  lecture«  before  the  Boynl 
College  of  Phjsifiaua  nu  "Change  of  Tyi>e  in  Epidemic  Disease," 
has  examined  the  retiuTeuce  of  |>eriotl8  of  greater  epidemic  prevalenm 
and  haH  contirmed  the  reaultj^  of  other  statisticians.  The  interval 
t)et«veu  these  epideiuio  milbai-sta  m  geiienilly  about  two  years,  but  is 
Honietimes  six  mniiths  mora  or  sis  mnuthfi  1ms,  due.  Dr.  Whitelegge 
suggests,  to  the  fact  of  tliR  spa.souul  i-ur%'e  shonnng  two  maxima.  He 
lielieves  also  tliat  there  is  iliatiiiet  evidence  of  an  epidemic  wave  of 
lunger  period,  nviirriug  at  iutenals  of  teii  years,  when  a  very  high 
mortality  is  reached.  He  poiutw  out  turther  that  in  po|m]ona  jilacea 
a  series  of  epidemii'M  niiiy  graduiilly  raise  the  mortjdity  of  measles  to 
a  rate  double  (pr  treble  that  of  the  ordinary  seasonal  maxima. 

Obser\ere  in  all  countries  agree  in  the  statement  that  measles  is 
iinifh  more  fatal  in  the  early  years  of  childhootl  than  subBe<iueutly. 
In  the  forty  yearn.  1S48-87,  there  were  in  England  and  Wales  3tJ7,602 
deullm  attributed  tn  measles  and  33.'J,R74  of  these  occurred  among 
children  of  lesK  than  five  yeara  of  ago,  leaving  31,728  only  to  be  dis- 
trilmti'd  umimg  children  aged  five  years  and  upwards,  The  distribu- 
tion of  these  335,874  deaths  among  children,  aged  under  five,  was  as 
follows : 

Tii'liT  1  fur,  nmie,  3.(11  iloitllis  jut  l.lKHi  living  ai  Hist  age. 

"      1      -  r.Tiinli',  a.-'il  "  •'  1.00(1 

I  III  ayi-iirs.  niiilc.  Ti.H\  -  "  i,iH)ii 

1  "   3      ■■  Ccniuli',  5.40  "  "  I.IMIO 

2  ■•  A  ■■  Miiilr.  2,89  •■  ■'  1,000 
■J  -  :!  -  feTiiiik',  3,0a  "  '■  \.>m\ 
;i  '■  I  ••  iimlf,  l.BO  "  ■'  1,1*00 
:\  -  A      -  fcniMlc.  \M  "  ■■  l.mK) 

4  '■   .'i      ■■  liuik'.      U.aa      "         ■'    l.UrtO  " 

J  -  .^    ■'        ffiiiiil.-.  o.im    -       "   i,o(]t)         "         - 

According  to  these  ilata  the  age  at  which  i-elatively  the  greatest 
number  of  children  die  of  measles  is  the  second  year  of  life,  while 
after  the  third  year  luus  ]i!LSBed  there  is  a  raj>id  decrease  in  the  pro- 
[fortion  of  clnldren  dying  of  Ihis  disense.  This  large  mortality  is  no 
doubt  in  i>art  due  to  the  far  larger  mimlier  of  cases  of  measles  which 
occur  in  children  undi'r  five  years  of  age;  but  this  is  not  a  comidetA 
es]ilauation,  for  all  statiiities  with  wldch  I  am  ardiuainted  show  that 
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th«  cwft-mortaliij  oi  mauleB  is  verv  mut-h  higher  under  five  ycwrs  of 
age,  uml  as  a  rule  also  show  that  tha  ()i)<t-ase  is  pdrtiinliirly  fatal  to 
childreu  io  the  secoDd  and  third  veara  of  life.  Thus  HeocK-li,  in  his 
reiwiH  im  uieasles  in  th«  Ch»rit«  Hospitjil  iu  BerUn,  fmni  April.  1K88, 
to  October,  1890,  records  two  Liindrwl  and  uinptj-fmir  ciiaes  with 
eighty-nine  deaths  {thirty  per  cent.),  distributed  as  followa: 
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GanneloD,*  dealing  with  measles  in  thfi  Hosince  des  Enfauts  Assis- 
ts* in  Paris  for  ihe  five  years  3887-01.  j^ivps  tlie  iiipan  i-ane-nmrtality 
of  tneiLslee,  cases  compliL'at«d  by  diphthr-rifL  lieiu|{  uxehided,  as 
foUowa: 

91  to   lyenra,  13.66  i>er  ceat. 
4-5      "        8.20        " 
10  "  aO      -       nil. 


Old    fl  months.  33.68 per  cent, 
«  "  la        -         .^.7-77 
1  "    3  7eiLn.      53  M 
a  -    3      -  37, 7:t 


The  rate  of  mortality  shown  in  these  statistics  is  extremely  high  and 
oom]>ares  very  unfavorably  witli  that  oljserveil  iu  private  practire. 
Bat  though  the  rate  is  miieh  lower  in  private  pnu'tire.  the  same  speciid 
incidence  on  ages  iiudnr  five,  and  jinrtifularly  iu  the  second  and  third 
years  of  life,  is  apparent,  This  is  illustrated  by  the  fnllnwiuK  fablti 
extriioteKl  from  one  f^iven  by  Dr.  Theodore  Thomson.  It  shows  tlia 
nnmber  of  (MTsons  at  various  ages  attacked  by  measleB  iu  n  curttLio 
town,  dnring  a  pericxl  of  about  two  years. 
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It  is  probable  that  tbeee  figures  sliow  a  case-mortality  from  m«a- 
bIm  whicb  is  rather  above  that  OBually  met  with  iu  prirate  practice, 
ftlthoii)^h  thi»  i-uuuot  be  lakeu  to  bt^  riu  the  average  much  le^s  than 
live  |>er  cant.  In  EiUuburyh  the  number  of  deaths  has  \-arie(l  from 
1.5  to  5.3  jwr  cent,  of  the  caisi-a  notifiei].  Hjort'  in  a  local  epidemic 
iu  Sweilen  whicb  procUu-ed  228  cases  (19ti  in  chihireu  uuiler  fifteen 
yearw)  obHervcil  0  deaths  (2.6  per  c«ut.).  Of  these  4  were  due  to 
pnaumouia  and  2  to  "croup." 

The  maiu  cau.se  of  the  mortality  produced  by  measles  is  not  the 
severity  of  the  di^easo  Itself,  which  accounts  for  a  comparatively 
smull  nniuber  of  deaths,  but  the  fre<]uency  with  which  certain  coin- 
plications  occur.  l)f  these  the  most  fatal  is  bronchopneumonia.  It 
\H  lliis  couipliuiitiou  which  accounts  fur  the  enormous  mortality  which 
has  been  obaened  in  asylums  and  other  in-stitutious.  Membrauona 
laryngitis,  by  which  is  to  l>e  uudei-stood  as  a  rule  diphtheria,  is  an- 
other complication  which  is  n}S[>ousiblQ  for  a  large  uuuiber  of  deaths 
in  hospitals  imd  asylums. 

Etiology. 

Meiislefi  is  in  the  viist  majority  of  causes  coutracted  by  personal 
contact.  It  is  very  infectious  during  the  ]irimary  period  and  prob- 
ably cijually  so  throughout  the  jiciite  attack.  A  patient  who  has  had 
measles  can  convey  Ihi^  infection  aftf^r  he  is  sufficiently  convalescent 
to  euablr-  hini  tt>  r<^sniuB  his  ii.sual  occupiition;  but  if  disiufection  lias 
l>een  resnitcd  to.  he  is  probably  not  liable  to  convey  the  infection 
beyond  about  three  wei^ks  aftfr  the  ajipefinince  of  the  eruption.  In- 
fection persists  longer,  jjerliapa,  in  complicated  cases  and  iu  those  in 
which  dcmpiamatiou  is  well  marked.  Though  the  disease  may  be 
contracted  fiimi  a  convalescent  whose  illness  began  three  weeks  ear- 
lier, yet  on  the  whole  the  infectious  ]irincipie  of  measles  possesaen 
littli-  resistance  to  fxterniLJ  agencies  and  is  little  liable  to  be  carried 
by  foniites.  It  can,  however,  sur%ive  in  fomites  for  a  short  time,  and 
it  is  said  to  have  been  transmitted  through  the  post.  Though  this 
occunence  cannot  be  altogether  excluded,  the  infection  certainly  does 
not  long  remain  attached  to  clothes  or  ve.s.-^els-  It  is  prolmblc  tlnit 
the  intectioiisuesfl  of  n  patient  is  as  great  on  the  firet  day  of  the  pro- 
dromal symptoms  as  at  any  subse-pient  date.  Tlic  prodromal  catarrh, 
moreover,  um\  be  very  slight,  and  yet  the  infectious  uature  of  the  case 
may  be  very  pronounced. 

The  noti'iu  that  certain  of  the  domestic  animals  may  be  suscept- 
ible to  measles  has  been  entertained  by  vari<in«  writers  on  veterinary 
meiUcino,  aud  it  has  eveu  Iteen  asserted  not  only  that  sheep,  pigs,  and 
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dogs  may  Huffer  from  (lie  disi^asi?,  I)ut  that  all  tlie  domeBtic  animals 
are  Uublo  to  it.  It  lias  beeu  suf^ested  tbttt  iiuder  the  head  of  "  sn-iue 
ferer"  are  ioclnded  certaiu  cases  which  are  due  to  iDfeetiou  with 
hiuiiiiu  measlCB.  Behla."  of  Luckati  lu  Laut^itz,  Germany,  has  atjited 
tlmt  he  produced  a  diuea^e  reaembliiii^  meaales  iu  a  young  piy  by 
rubbing  into  the  mucous  membraoe  of  the  auimal's  uose,  month,  and 
throat  thti  mucus  from  thp  uose  and  mouth  of  a  case  of  measles  iu  a 
child.  Four  days  later  the  vigliug  had  a  dischaige  from  the  nose, 
and  the  eyes  were  re<l  luid  watery.  On  the  next  day  the  auimal  was 
ob>-iously  ill,  refuseil  food,  shivered,  and  h)u\  a  temperature  of  10;i'  F. 
Ou  the  eighth  day  the  muzzle,  cheeks,  and  ears  8ho(ved  red  spots, 
aud  twenty-four  hours  later  the  rash  was  tl^neral  over  the  body.  The 
mottt  acppticjil,  we  are  t^ild,  would  have  admitted  that  the  rash  was 
like  that  of  measles  in  the  human  subject.  It  was  followed  by  slight 
di-«t|U»umtiou.  A  fortnight  litter  oue  of  two  adtdt  pigs,  which  had, 
it  waa  afterwards  discovered,  been  iu  contact  with  tlie  young  ])ig  for  a 
tthort  time,  was  taken  ill,  and  the  man  iu  charge  asserted  that  it  was 
suffering  from  swine  fever  and  would  die.  Examination  of  the  blood 
and  of  the  mucous  secretions  showed  that  the  bacillus  of  swine  fever 
was  absent.  In  four  ilays  the  pig  began  to  get  lietter,  the  rush  dis- 
appearetl,  and  was  succeeded  by  slight  desquamation.  A  week  later 
the  otlier  pig  began  to  be  ill,  aud  went  thrungl]  iiu  attjick  similar  to 
that  experienced  by  the  drat  pig,  aud  to  that  from  which  the  ]iigling 
had  suffered. 

Behla's  experiment  was  repeated  by  Josins."  but  with  uegativa 
result.  The  latter,  however,  obtaineil  positive  results  with  ci'rtaiu 
monkeys  exiterimeuted  u|)OH  at  the  Trousseau  Hospital  in  I'ari.s. 

Mirr(i/Hirtmlte«. — Although  there  can  be  little  duubt  that  tlie  iufec- 
iive  agent  of  measles  is  a  micniparasite,  uo  microl)4i  has  yet  \x-vu  cer- 
tainly identified  as  the  specific  agent.  In  IHI'2  Cauou  aud  Pielicke 
d«tcril)ed  a  short  liacillus  which  they  hail  fouud  iu  the  blood  iu  cases 
of  measles,  which  they  thought  might  be  identical  with  the  "  Imrillea 
b^tt^yiurts"  previously  fouud  by  Babes.  Tliey  asserted  that  it  differed 
ewtentially  from  the  microorganisms  descrilied  lui  occurring  in  tlie 
viscera,  affected  by  the  various  complications  of  measles  (p.  1'24). 
The  bacilli  were  found  during  the  wliole  cnurse  of  the  disease,  litit  as 
a  rule  most  abundantly  at  the  time  «i  defervescence,  ami  diwiiipeared 
early  in  convalescence.  Tlie  bacillus  could  lie  ciiltiv.ited  in  bouillcm 
for  one  generation  only.  Bacilli  of  the  same  shape  as  those  fouud  in 
the  blood  were  seen  also  iu  the  esjiectoratiou  and  nasal  aud  cimjunc- 
tival  Tuacns  of  children  suffering  frinu  iiieaHles.  Czajkowski  has 
found  a  bacillus,  apparently  identical  with  tliat  descrilied  by  Canon 
aud  Pielicke.  in  the  blood  of  a  series  of  cjuics  of  measles.     He  was 
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able  (o  coltivtite  it  iu  niDeteeii  rases  in  which  he  made  the  tttt«iapt; 
it  grew  not  only  in  botiillou,  as  Canon  and  Fielicke  stated,  but  also 
oil  glycerin-imnr  and  i>u  senim.  On  tbeae  snlid  lufdiu  siiiiill  ooloniw 
reserabliug  lujuiite  lone-culoreii  tlri)]ilet8  formed  iu  tlivee  or  four  da,va. 
It  grew  more  freely  when  blooil  vas  added  to  the  glycerinated  agar. 
Boiii)l»u  iiud  sterilized  perituuenl  diiid  afford<«d  tlie  l^est  media  for 
the  cidtiviitiou  of  the  ImmlluH.  It  formed  a  while  docculent  ]>recipi- 
tate,  whioh  iu  r.ld  cultures  aoi|nired  a  yellowish  tinge.  Iu  the  blood 
the  bturilluH  occurred  usually  singly,  only  rarely  iu  gi-onps,  aiid  was 
not  evenly  ilistribnted.  Grigorieff  has  also  found  this  bacillni  in 
the  l>lood  of  thirteen  cases  in  which  he  searched  for  it,  and  succeeded 
iu  cultivating  it  in  bouillou  iu  ten.  Other  oliHeri-ers  have  failed  to 
couKrm  these  i-esults.  Thus  Burliit-r  did  not  find  the  bacillus  iu  the 
blood  in  any  one  of  ten  cases  in  which  he  searched  for  it,  and  War- 
Hchovaki  also  failed  tn  tind  it  iu  the  tweuty-one  oases  in  which  he 
seiirchcd  fur  it, 

Dt)ehle,'*  in  IHUl,  found  certivin  bodies,  which  he  l)eIieTed  to  be 
]irot"ZiHi,  iu  the  I>Ioih1  in  ei^'ht  cases.  In  the  fresh  blood  he  aaw 
niiitile  liiidifH  bntli  iu  the  [iliisiua  dud  iu  the  red  oorpasoles;  shortly 
after  the  exantliem  api>earpd  the  iMxlies  were  almost  exclusively  in 
the  red  cells.  They  measured  from  0.5  to  1  /'.  and  presented  an 
opaiiue  uui-Ieiform  bmly  suimuuded  by  a  clejtr  zone.  Later  oval 
foruis  were  seen  cnutainiun  two  muleiform  bodies,  and  tiually  larger 
bodies  ('2  to  '2.5  ;•)  coutaiuiut;  several  nucleiform  bodies.  Doehle'a 
results  iijive  uot  lieen  coufirmed,  but  there  are  many  who  lielieve  that 
the  ijifective  ageut  in  meiisles,  and  probably  also  in  smallpox  anil 
scarlet  fever,  will  turn  out  to  belong  tu  the  protozoa. 

Pathology. 

Skill  ihiil  M'lr'iUH  Mciiihmties. — ^The  eniptiou  is  produced  by  an 
acute  ciiunewtinn  of  the  Malphigiau  layer,  with  infiltration  nf  leuco- 
cytes anmnd  the  vessels  and  glauils;  occasionally  the  red  corpuscles 
e8ca]>e  niso.  The  cpitholial  cells  undergo  a  form  of  colloid  degenera- 
tion. .\  .'iiiiiilur  process  oci-ur;?  iu  the  mucous  membranes,  and  the 
lyni|>luitic  follicles  become  distended  by  cells  which  invade  the  adja- 
cent strnctun-s.  Tlie  epidermal  cells  become  swollen  aud  detached. 
aud  this  catarrhal  iutlammatiou  may  easily  become  complicated  by 
ulceration  winch  has  its  origin  in  destniction  of  the  lymphatic  folli- 
cles due  to  the  iuti'usity  of  tin-  iuHamniatory  process  iu  them.  The 
nlceratimi  may  then  extend  to  the  deeper  parts,  in  the  larynx  for 
instjiucii.  to  llie  cartilages.  The  lymphatic  follicles  and  Peyer's 
patches  of  the  intestine  may  show  similar  changes,  and  destruction 
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of  the  follicles  may  be  followed  bj  spreading  infiammation  which  may 
eveD  cause  perforatioQ  (Worthlngtoa). 

Lymphatic  Glands. — There  lb  acme  general  enlargemeot  and  infil* 
tration  of  the  lymphatic  glands  in  relation  with  the  inflamed  surfaces, 
but  this  is  less  marked  than  in  scarlet  fever.  When  there  is  much 
pharyngitis  or  stomatitis,  especially  if  olcerations  have  occurred,  the 
ccrrical  glands  may  ondei^c  rery  considerable  enlai^ment,  and  occa- 
sionally they  suppurate. 

Lungs. — The  lesions  of  the  bronchopneomonia  present  in  so 
large  a  proportion  of  all  fatal  cases  of  measles  do  not  di£Fer  from 
those  of  primary  bronchopneomonia,  bnt  the  process  ia  perhaps  more 
acute  and  the  tendency  to  anpporation  greater.  In  a  considerable 
proportion  of  the  cases  is  which  death  occurs  with  symptoms  of  bron- 
chopneumonia, some  weeks  or  months  after  the  onset  of  measles, 
caseous  pneumonia,  a  form  of  tuberculous  infection  of  the  lung,  is 
found.  Comil  and  Babes  have  described  under  the  name  peripneu- 
monia a  form  of  inflammation  of  the  longs  which  they  believe  to  be 
peculiar  to  measles  and  to  be  due  to  the  direct  action  of  the  specific  in- 
fection. It  is  an  early  complication  and  would  appear  to  be  the  cause 
of  death  in  those  ao^alled  "  auffocative  cases"  to  be  presently  de- 
scribed. The  pneumonia  is  essentially  interstitial,  beginning  in  the 
lymphatic  system  and  involving  the  interlobular  and  interalveolar  tis- 
sue before  determining  a  fibrinous  effusion  into  the  alveoli.  These 
anatomical  peculiarities  indicate  that  the  pneumonia  is  due  to  sys- 
temic infection.  Taube  has  also  observed  the  primary  implication 
of  the  bronchial  and  pulmonary  lymphatics  accompanied  by  inter- 
stitial effusion. 

Blood. — The  cimagea  in  the  blood  are  not  very  pronounced;  there 
is  no  leucocy  toeis,  but  Demme  found  that  during  the  febrile  stage  the 
number  of  red  cori'^scles  wss  diminished  to  half,  and  that  there  were 
numerons  microcytes  and  free  nuclei.  The  proportion  of  fibrin  to  be 
obtained  from  the  blood  was  diminished. 

Symptoms. 

Incubation. 

The  most  uaoal  interval  between  eipoeure  to  infection  and  the  ap- 
pearance of  the  eruption  of  measles  ia  fourteen  days,  but  it  is  not 
infre<iuently  a  day  more  or  a  day  less ;  very  rarely  it  may  be  as  short 
afl  seven  days.  Intervals  of  siiteen,  seventeen,  and  eighteen  days 
probably  occur  occasionally,  and  their  possibility  should  not  be  left 
out  of  consideration  in  reference  to  the  question  of  the  isolation  of 
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susceptible  persons  who  may  have  been  exposed  to  iufectiou.  The 
I)riniary,  proib-umal,  or  catarrhal  stai^e  ma}-  vary  fronj  one  day  to 
five  days,  and  cousetitieutly  the  tnie  incubation  i>erioil  of  rnessl««  will 
be  found  by  making'  a  detluctiou  from  the  jteritHls  mentioned  Bbo\w. 
The  amount  of  thia  deduction  cannot  be  laid  down  deJinitel,^',  for  there 
is  no  coiLstaut  relation  between  the  duration  of  the  prodromal  Ktn^'e 
and  that  of  the  lapse  of  time  betweeu  exposnre  to  infection  and  the 
appearance  of  the  rash.  I'sually  the  tnie  incubation  period  of  mea- 
sles is  nine  or  ten  days,  but  it  may  be  an  long  as  fonrteen  or  as  stiort 
as  five  or  even  four  days,  A  susceptible  person  must  be  observed  for 
fully  a  fortuit^ht  after  exposure  to  measles,  and  unless  found  free  from 
fever  and  catarrh  at  the  end  of  that  time,  it  cannot  then  be  asserted 
that  the  disease  has  not  been  contracted.  During  the  period  of  incu- 
bation no  departure  from  health  is  discoverable.  W.  >S<|uire  believed 
that  there  was  a  sliyht  elevation  of  temperature  about  the  sixth  or 
seventh  day  of  tlio  incubation  period,  but  I  have  never  been  able  to 
detect  any  such  rise  of  temperature,  and  Sevestre  and  Coraby,  who 
have  also  watched  the  temjierature  during  the  incubation  period,  hav« 
not  noticed  any  departure  from  the  normal. 

PnoDiioMAL  Stage. 

The  firut  symptoms  of  illness  be^iu,  as  has  been  said,  from  eight 
to  ten  (hiys  after  exposure  to  infection.  Occasionally  there  is  at 
the  outset  a  slight  rigor,  or  in  young  children  convulsions,  which, 
however,  are  usually  slight  and  of  short  duration.  As  a  rule  the  first 
symptoms  resemble  those  produced  by  ordinary  coryza,  but  the 
catarrh  of  the  ocular,  nasal,  pharyngeal,  and  laryngeal  mucous  mem- 
branes is  usually  more  iutense.  At  this  time  the  temperature  is  raised, 
and  may  Ije  as  high  as  104  F.  (40'  C).  Coogh  begins  eaily  to  be 
troublesome,  but  as  auscultation  seldom  reveals  any  physical  signs, 
beyond  ]ierhap8  a  few  scattered  sibilant  rdles,  it  ia  probably  due  to 
the  condition  of  the  fauces  and  larynx.  The  face  is  puffy,  not  usually 
flushed,  but  rather  pale  or  a  little  dusky.  The  most  characteristio 
aymjitom  at  this  stage  is  jihotophobia  which  is  often  very  pronounced, 
so  that  the  child  seeks  out  a  dark  comer  or  buries  ita  head  in  the  bed- 
clothes or  the  cushion  of  a  chair;  the  eyes  water,  the  sclerotic  is  in- 
jecte*!,  and  the  palpebral  conjunctiva  is  red  and  swollen.  The  nose 
discharges  a  thin  watery  fluid,  whicli,  owing  to  its  irritating  character, 
(juickly  leads  to  excoriation  of  thra  upi^er  liji;  the  nasal  discharge  ia 
often  blood-stained,  and  in  some  epidemics  epistaxis  is  observed  in 
"Uany  cases  and  may  l>e  serious.  Tlie  voice  and  cough  are  hoarse. 
Chis  is  due  to  laryngitis  which  may  be  severe  euough,  owing  to  oed&- 
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nutoos  swellioK  of  the  macoua  inombrane,  to  cause  some  tlynpiKea,  or 
m&v  be  ooraplicAteil  hy  lArjugisiDUM  Htriduliis.  Thv  toiiguo  be^inB  to 
be  covered  with  a  wbitifib  far,  but  ita  edges  retnsiu  red  and  there  is 
cDlati;eiucLt  of  tbo  ]>apillfe.  The  niuoiux  luvnibnuioK  of  tbe  noatb 
and  pbarj'DX  are  re<l  aud  nliKbtly  a-ilematous.  The  swollen  ntncous 
mvmbrauo  of  tbo  clievkii  shows  plaiitly  the  murks  of  the  teeth,  and 
the  Kama  project  aroand  tlit^ir  necks.  Tbe  surface  of  tbe  mucous 
iDetnbnuic  in  whitish  sikI  the  epithelium  mav  bo  detached  in  small 
Bakes.  Daring  tlie  course  of  the  !tecnn<I  dsj~,  in  a  huve  pro[)ortiou 
at  easw,  the  so-called  enanthem  api>ear8  on  the  palate  in  the  form  of 
nameroua,  clottel.v  set  re<l  [lointo  which  rnn  to({ether  into  blotchea  and 
I'stoud  to  the  phar>~nx.  The  secretion  from  the  nose  and  uasopharynx 
early  becomes  mucopnruleut,  and  at  alK>ut  tlie  same  time  (second  day) 
tha  glsods  of  the  neck,  especiall.r  those  uudor  thu  jaw,  are  [uund  to 
be  en]AiiK«d  and  tender.  The  patient  exhales  a  peculiar  foaty 
odor,  rather  like  that  of  soar  patito.  The  general  malaise,  the  photo- 
phobia, and  tbe  thirst,  by  which  it  is  continually  tormented,  render 
the  child  peevish  and  irritable.  Cases  are  occasionally  met  with  in 
which  the  patient  during  Uie  prodromal  atage  remaiua  io  a  dull  aom- 
nolent  state ;  such  cases  have  been  observeil  osnally  in  epidemics. 
Wiliachauin,'  for  examjile,  obaerveil  this  condition  in  every  one  of 
fift>'  cases  iu  a  girls'  school,  the  ages  of  the  patients  varying  from 
two  to  seveatceo  years. 

"Ebuttive  Stage. 

Ou  the  morning  of  the  third  day  there  is  nsnally  some  remission 
of  tbe  synptoms  attended  by  a  decline  in  the  temperature,  bnt  on  the 
ferening  of  that  day  all  the  Rymploms  Itecome  ann^ravated.  The  tt^m- 
perature  ris^s,  the  pulse  becomes  more  rapid,  the  photophobia  and 
catMrh  are  more  inteiiae,  aud  tlio  general  rliscomfort  and  malaise  more 
pronounced.  The  eruption  is  about  to  appear  and  already  some  faint 
red  mottling  may  bo  noticed.  It  shows  drxt  ou  the  forehead,  gener- 
ally at  the  edge  of  the  hairy  scalp  or  behind  the  ears,  a  little  later 
arcmiid  the  eyes  aihI  nioulii  and  on  the  chin  and  neck.  The  distribu- 
tioo  is  more  or  less  symmetrical.  The  eruption,  eepeciidly  that  on 
the  face,  ia  at  first  r«d  and  punctiform,  or  merely  n  diffuse  redness  of 
tbe  skin,  but  in  a  few  hours  small,  ronnded  red  spots,  which  give  the 
finger  tbe  aenttation  nf  si.ft  papiilc>«  very  xliglitly  eVvntiMl,  form  in  the 
affected  parts.  They  are  scattered  irregularly  and  as  they  enlarge 
form  patches  often  creiitceulic  in  form,  with  a  scallo]>ed  edge.  Tlie 
bIuo  lietween  appears  healthy,  and  the  color  of  the  xpnta  is  at  first 
discharged  by  gentle  pressure  with  the  finger.     Later  the  red  of  the 
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ajKits  hecomea  tiute<l  witli  purple,  and  tUey  do  not  disappear  ob 
press  II  re, 

Tlie  eraption  usuhU.v  spreads  iu  au  orderlj-  maimer  downwards 
from  tiie  fitce,  reacliiug  tUe  tniuk  and  the  upper  limbs  on  the  secoud 
dii.v  and  the  lower  limbs  ou  the  third.  The  eruption  iu  any  particu- 
lar region  liegins  to  ilecline  iii  about  twenty-four  hours,  so  that  it  ia 
fadiuf^  oil  the  face,  while  it  hatj  not  come  fully  out  ou  the  lower  limba. 
Occasionally  there  may  be  diHtinct  intervals  flo  that  the  eruption  ap- 
pears iu  crops.  Its  appearance  ou  the  lower  part  of  the  body  may 
tliua  seem  to  be  a  Hecoiid  eruption ;  such  occurrences  are  sometimea 
im|iro|>erly  9i»nken  of  as  relapses.  In  other  cases  again  the  eruption 
conies  out  at  lirst  iu  a  characteristic  manner  on  the  face  and  neck,  but 
then  fades  rapidly  ^-ithont  extending  to  other  parts.  This  failure  to 
spread,  it  accouipanie<l  by  a  decline  of  temi>eratura  towards  the  nor- 
mal and  geueral  anielioratinu  in  the  symptoms,  indicatea  a  mild 
attack;  ou  the  utljer  hand,  a  similar  arrest  of  the  eruption  may  be 
associated  n-ith  the  onset  of  some  of  the  serious  affections  of  the  in- 
t«rual  organs  which  will  be  mentinued  below  under  compiications. 
The  eruption  on  the  truok  and  limbs  is  generally  most  copious  at  the 
flesuras  of  the  joiuLi,  or  at  nther  uatural  folds,  and  at  points  where 
the  skin  is  pressed  upon  or  chafed  by  clothes. 

While  the  erujitiou  is  coming  out  the  cataiTh  of  the  mucous  mem- 
brane iucreaaes;  the  couiuuoliviii  are  red  and  swollen,  the  ©yea  water 
fi-eely,  and  ]ihot()pliobia  is  iutimse;  the  discharge  from  the  uose  be- 
comes pnruleut  and  in  oxceasively  irritating  to  the  uostrils  aud  upi>er 
lip.  The  aggritvatiou  of  the  laryngeal  catarrh  ia  indicated  by  hoarse 
voice  aud  cough  aud  fro'iuenHy  by  a  little  inspiratory  stridor.  If  a 
laryugoBcopic  examiuatiou  is  made  at  this  stage,  thelaryugealmuoous 
memhraue  is  seen  to  Ixt  much  congested,  aud  even  the  voe^I  cords 
may  be  slightly  rwUleued. 

Tl"-  tni/ifinii  iii'iji  i/rptiyf  from  the  type  in  character,  intensity,  and 
distribution.  Occasionally  it  appeal's  as  early  as  the  second  or  eveD 
the  drst  day  of  fever  aud  coryza.  It  ma,v  Iw  delayed  until  the  fifth 
or  aistli  day,  and  when  thero  is  a  remission  tm  the  third  day  it  may 
be  erroneously  assumed  that  the  child  had  simple  coryza.  Wheo 
the  cutaueous  cougestion  is  greater  than  usual,  the  rash  ma.v  have 
a  luipular  appearance.  Iu  cachectic  children  the  rash  is  commonly 
discrete  aud  i>ale,  but  sometimes  its  geueral  appearance  is  much  modi- 
fied by  ecchymoses  which  are  most  often  seen  and  are  most  extensive 
on  the  back  and  thigjis.  In  children  infested  by  (leaa  or  lice,  the 
general  tint  of  the  rash  may  be  deepened  by  the  existence  of  very 
numerous  i)etecliite.  Occasiouall.\'  nu  the  Jihdomen  and  thighs  a  mil- 
iary erujitiou  is  mlxeil  with  the  true  measles  eruption.     Iu  infants, 
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flBpeciallr  in  rickety  infantfi,  and  id  warm  weather,  the  tnie  ernption 
U  oftuD  preceded  b.v  sudnruina.  The  eniptiuu  at  it^  first  apyiearauoe, 
es|>ecially  if  this  occur  rather  .'arlier  than  usual,  may  producp  an 
uliinwt  imiform  reddvuiuK  <>f  ouusid«rabIe  areas,  and  thus  resemble 
the  rash  of  Hcarlet  fever,  so  that  it  may  ]te  suppn^ecl  that  the  child  is 
vnS'f.^rintt;  from  that  disease,  or  from  Imth  diseases.  The  eniptiou, 
even  when  coufiueut,  will  usually  hare  a  sciillupeil  iind  well-defiu<Hl 
*ii^,  Howerer,  the  diagnosis  ii-ill  ordinarily  be  placed  beyond 
doabt  in  a  few  hours. 

SiguM  of  bronchitis  are  seldom  absent  at  this  sUige.  Bhouchi  at 
fiiMt  sibilant,  later  sonorous  and  hurried,  may  generally  be  heard  in 
nil  partd  of  the  cliest.  but  are  most  numerous  in  the  interNea]>ular 
nt^iou  and  seldom  alteent  there.  Youuy  ihildren  as  a  rule  do  not 
expectorate,  but  tit  n  more  advanced  at.;e  the  expectoration  is  at  tiriit 
clear  and  stringy,  but  becomes  purulent  and  nummular;  at  both  Bta+;e.s 
it  is  remarkably  viseoos  and  leiiacious.  The  child  coutiniies  to  Iw  ex- 
trcmolT  thitaty,  but  refuae,s  food.  Diarrhma  of  foul-odored,  slimy 
stools  very  commnuly  occurs  during  the  ernptive  staye,  either  at  thf- 
<mxct  of  the  eniptioa  or  as  it  fades.  At  night  the  patient  is  restless 
and  peeWsh,  but  is  more  tranquil  by  day,  much  of  which  is  often 
B[»ent  in  sleep.  The  eruptive  stage  lasts  four  or  five  days,  but  may 
extenil  to  sis  days. 

Convalescent  Stage. 

As  the  rash  fades  the  general  symptoms  improve,  the  thirst  dimin- 
ishes, the  nasal  discharge  decreases,  sleep  becomes  natural,  and  aji- 
petito  returns.  Cough  and  other  signs  of  bronchitis,  as  well  us  some 
dislike  of  li|{ht  iiersist  for  a  few  days  more,  but  at  the  end  of  t'-n  iluy-t 
or  a  fortnight  from  the  onset  of  the  prodromal  symptoms  the  piitient 
will  be  apparently  quite  well.  A  small  iimouul  of  desquiimiLtioii  iiiiiy 
generally  lie  observed,  especially  about  '.he  face.  neck,  and  waist,  .ntter 
the  disappearance  of  theeniptiun.  It  is  fine  and  branny,  except  whon 
there  has  been  a  miliary  eruption.  After  a  miliary  emplinu  the 
8Calo8  may  be  much  larger  than  usual. 

TEMPER^TCTiE. 

Both  the  height  to  which  the  tempttraturf  iittaius  iiud  tiin  form  of 
the  curve  vary  a  good  deal  in  individual  cases.  As  a  rule  it  ih  pos- 
sible to  distinguish  a  double  summit  to  tlie  cun'es,  a  sharp  rixe  to 
im\  104°,  or  even  lOTi  F.  (mA',  4n  .  40.5^  C),  at  tlie  onset  of  the 
prodromal  symptoms,  followed  by  a  somewhat  rapid  tall  which  lists 
ftbont  twentv-four  hour«  and  often  reaches  the  normal  line  or  even 

Vol..  xrv.-e 
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falls  below  it.     To  this  succeeibt  at  the  end  of  the  second  or  iMgin- 
lUDg  of  the  third  da,y  a  rise,  at  first  gradtial,  aad  theD.  as  the  eniptioD 
appears,  more  rapid.     The  maximum,  104    to  lUij    F,,  is  usually  at- 
tained at  this  moment,  aud  a  mure  or  less  marked  reniissiuu  uccura, 
followed  by  one  or  more  elevations  as  the  eruption  continues  to  come 
out.     Tliese  occur  usually  in  the  evpnings,  aud  the  maximum  for  the 
attack  may  he  attaiueil  on  any  oue  of  these  occasions.     If  there  be  do 
complications  the  temperature  liegius  tu  fall  aa  soon  as  the  eruptitra 
ceases  t'>  coaie  out.     The  fall  thouK''  rapid  is  gra<lual  and  occnpi«« 
twenty-four  or  thirty-six  hours.     The  accompanying  chart  (Fig.  5) 
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G.  S.—Tempermm*  Chart  In  a  Cjue  of  McmIw 

ihe  tem[)erature  in  a  case  of   i 
itverane  severity  but  nucomi>lica 
characters  of  the  curve,  and  in  ] 
(liroilrumal  stane)  whicli  in  thia 
thin  a  week  of  the  appearance  ol 
1. 

The  followiuK  lemperatnro  char 
the  next,  1  am  indebti'd  to  Dr.  1 
:er  <pf  the   Eaf^t  Louden   Hospit 
mple  of  (}ie  course  of  the  feuiji 
isles  in  a  cbild  previously  iu  goo 
8  were  very  Hlij;ht^sliKlitbroiic)i 
3tion  came  out  very  mpidl\  and 

or  Average  SeverliT  «fUiOD(  ConipIiMUoii. 

ucasles  in  which  the  attack  was 
ed.  exhibits  fairly  well  the  typi- 

larticular  the  tall  after  tlie  initial 
case  extended  below  the  uormal. 
the  eruption  the  child  was  quite 

t   (Fig.  6)  for  which,  as  well  aa 
[.  P.  Cockbnm,  resident  medical 
nl  fur  Children,  Shadwell,  is  au 
erature  in  a  very  mild  attack  of 
1  healtli.     The  prodromal  synip- 
itiH  with  little  or  no  coryjui.     The 
w;ls  well  dovelojied,  but  the  ern|>- 

enwiouH. 
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tiT«  8tAg«  vas  shore  aod  tli«  gvDoral  Kvmptous  slight;    "thn  child 
nerer  looked  ill." 

Ouly  vt.Ti  niroly  in  there  n  ditttiDct  cruitB  with  profane  sweating 
awl  snild^n  £atl  of  tempenitare.  Sucli  a  crisis  nia.v  bo  attooded  by 
ooUsi)K«.  lu  utmiv  cas^H  llioro  nru  rc?^;ular  muroin^  remiHsionn  and 
ev8iuii>;  exacerliatioiitt  nf  tlio  t»*m]>eratun>  diiHiig  the  prodromal  stage; 
in  otbeiH  the  initial  rise  at  the  onset  of  the  prodromal  Bytnptcius  in 
not  well  marked,  imt  tli»  t'-mpiinttiiro  UKiuntn  gradimlly  to  100"  or 
1U1~  F.,  and  temaiuH  at  about  that  level  until,  witli  the  apx>earanoe  of 


r.  rrizTtYr.  n-rcrvre  i  xiUBttT,oaii:Ztc.f-uT.BnT. 


-Vi- 


■t- 


rio.  A.— TtrnprnUun  Clmrt  la  a  Mllil  CmsH  of  Sleaaleo. 

the  eruption,  it  rises  rapidly  to  103°  or  104°  F.  Wlien  tlie  case 
i»  coin  plicated,  ileferveRcence  may  l>n  iiiiiiOi  di'laycd.  The  form 
of  the  temperatiirtf  c-un-o  will  depend  on  the  uatare  of  the  compli- 
oOion. 

Th«  next  chart  (Fig.  7)  shows  the  coupho  of  the  temperature  in  a 
bciy,  A^ed  nearly  three  years,  who  had  recently  reoovirod  from  an 
attack  of  bronchi  >)>noaiu<jiii».  Ho  waa  tlieu  probably  already  suffer* 
ing  from  tnberculosis  in  a  chronic  form.  The  prodromal  »tago  was 
prolongal,  lasting;  fally  sis  tlays.  DnriuK  the  eruptive  Htajjo  tltere 
was  eileosiTe  bmnchopDeumouia  and  the  child  wiis  very  ill.  The 
teaiperatiire  fell  when  the  eruption  fadtn],  but  immediately  rose  again. 
The  tironchopneuuiouia  did  not  clear  up  and  the  child  died  just  four 
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DePAUTCREH  FItUM  THK  l^inlAL  COUBSE. 

froAtimal  Stngr.—Tbff  prodromal  sta^e  may  be  very  short,  as 
alrM^lj'  inentioned,  or  it  may  \m  proluugml  to  sis  or  even  eiffht  days. 
Not  tofrwiut-'iitly  symptomH  during  tbia  stage  are  so  ttligbt  tLut  they 
pam  niioba«rv<H]. 

Abortivt!  CVmm. — Sometimes,  as  already  said,  the  ditwasft  Appuurs 
to  abort  early  id  tbe  eniptive  Btagc,  and  oouvalesoouve  begins  on  or 
about  tbe  second  day. 

MnufUaiclthiHil  /■>iij>lioii.~OccAsiona.ily  tbeili8oa8(MimHits<;oiirsp, 
but  DO  eruption  appears.  In  a  recent  epidemic  at  Heidelberg  Emb- 
den'  saw  tu-emty  cama  of  tliia  kind.  Thoy  can  be  dlf^iuosed  only 
irben  ibi-y  occur  during  an  epidemic,  Tlie  syraptomB,  fever,  cntarrb, 
bronchitis,  and  gastric  deraogemont  rettemble  those  of  influenza,  but 
the  patient  is  found  not  to  coutract  measlea  if  expot^ed  subseigueDtly 
to  the  infection. 

Muliijiuuit  Formn. — Though  as  a  rule  benign,  meanlea  may  be  a 
most  sewre  disefiSK,  owing  either  («)  to  the  intensity  of  tbe  affection, 
or  (A)  to  the  cachectic  condition  of  the  individual  attacked.  Severe 
epidemics  have  occurred  chiefly  in  commnuities  uot  previously  affected 
(Fanw  IflUuds,  Fiji),  or  in  crowded  iustitutiooH.  Severe  ciises  may 
mtt  with  in  any  epidemic,  and  appear  often  to  be  traceable  to  in- 
^Mutary  BnrrouDdiuga  which  increaso  the  liability  to  complications, 
while  their  coDtinaoUH  inflneoice  baa  probably  already  deteriorated 
^ibe  patient's  health. 

T\fphmd  t'arw. — The  eruption  does  uot  come  out  well,  or  if  it  has 

b^nin  to  appear  in  tho  ordinary  way  \to  proKn:-«8  is  checked  and  the 

ipotB  bde.     The  statement  often  made  that  this  retrocession  of  the 

Fcniption  is  tbe  caosu  of  tho  tievore  cfMir^o  which  the  disease  subse- 

<|aeatly  follows,  expresflea  a  view  which  is  probably  erroneous.     Tbe 

I  condition  of  the  patient  geuondly  soon  becom>.*s  aliirming.     The  pulse 

'  ii*  incr«n*«l  in  frwpiency  to  130  or  140,  the  i-espirations  to  (10  or  HO, 

the  temperature  rises  to  104° -105°  F.,  tho  tongue  becomes  drj-,  the 

Up8  cxmeked,  the  skin  burning,  and  the  excretion  of  urine  is  much 

[dintinisbed.     In  young  cbildreii  the  chnugo  for  the  wi>n4c  ct^immouly 

be^os  with  ooarnlsinns  which  are  repeated  again  and  again ;   older 

Ljatients  become  delirious.     The  delirinm  may  be  violent  at  first,  but 

rbetiiMT  the  onset  be  marked  by  couruUioDH  or  delirium  the  patient 

quickly  becomes  protitrafe  and  finally  iiasses  into  n  comatose  state.    In 

nKMtt  mvere  caaM  this  stage  is  reached  in  a  f'^w  hours.     lu  otJiers, 

raaattack  of  oonralsious  or  aftt'r  delirium  attended  by  dry  tongne, 

;  skin,  and  rapid  pulse  and  breathing  has  lasted  for  some  hours. 


IM  WILUAUS— BIEA8LES. 

the  ajmpUJtuB  rapitUy  improve  and  Uie  case  raos  an  ordinary  coorse. 
Every  degree  of  severity  between  tlieee  two  extremes  may  be  observed 
(see  tlie  section  ou  comiilicatious,  "Septicsemia''^. 

S'iff'octitive  Fonn. — Cases  now  and  tLeu  occur,  generally  in  epi- 
demics ill  schoiiU  or  barracks,  iu  wliicb  at  about  the  time  of  onset  of 
the  ernptinn  the  patient  ir*  soisied  with  severe  dyspnoea  and  becomes 
cyanoaed.  Cough  is  frequent,  and  the  patieut,  if  ohl  enough,  expec- 
torates a  frothy  mucus.  At  fii«t  the  physical  signs  are  not  definite, 
but  a  little  later  fine  iimcous  niles  are  heard  everywhere  in  the  chest 
and  the  patient  succumbs  to  what  is  called  capillary  bronchitis.  In 
the  adult  death  may  bo  determined  by  syncope ;  iu  cliiklreu  by  a  more 
gradujil  failure  i>[  the  heart.  The  eruption  is  scanty,  or  if  it  has  ap- 
peared freely  it  fades  at  the  onset  of  the  d\  sputt-a.  Apparently  these 
cases  ari»  examples,  in  its  most  acute  form  and  earliest  stage,  of  the 
peculiar  specific  iufectionof  theliiugs  described  by  Cumil  and  Bal>e8. 

Hfiiiorrhitijii-  Funn. — As  already  said,  homorrhages  may  occur  into 
the  eriiptiou,  o3|)eciall>  iu  cachectic  children,  aud  t^pistaxis  is  not 
very  uucommon,  es|>ecially  iu  some  epidemics,  and  does  not  a|>iiear 
seriou.sly  to  aggravate  the  prugucisia.  Bid  a  funn  of  mi-aslea  is  d<v 
ficrilM'd,  especially  by  the  older  writers,  in  which  the  disease  is  very 
severe  and  itsayiuptinus  are  udyuamic  from  the  onset.  Hemorrhages 
take  iihice  into  tlie  skin  before  the  eruption  comes  out,  or  into  the 
ernptiou  if  it  ha.'i  tilready  appc^ared,  so  that  it  has  a  purpuric  asj>ect. 
Blood  is  discharged  from  the  nose,  the  Ijowels,  and  the  mlva.  The 
urine  also  may  coutaiu  lilood,  ami  estravasations  may  take  place  into 
the  viscera.  Cases  of  this  character  are  seldom  or  never  seen  at  the 
present  day,  and  as  Fagge*  has  said,  "  when  one  finds  the  older  writers 
laying  great  stress  upon  '  black  measles,' one  is  almost  inclined  to 
suspect  them  of  having  mistaken  cases  of  hemorrhagic  smal]i>ox  for 
this  disease;  and  it  is  interesting  to  notice  that  Sydenham  speaks  of 
an  uuusually  bad  kiud  nf  measles  as  prevailing  in  London  iu  I'lTO  and 
1(374,  at  a  time  wh"u  variola  also  was  remarkably  malignant  and  fatal." 

"  Sffoiniiii-if  McLxles. — If  a  patient  whose  health  is  enfeebled  by  a 
recent  attack  of  typhoid  fever  or  dijilitheria,  or  by  tuljerculosia  or 
malnntrilicm,  contracts  measles,  the  disease  is  apt  to  run  a  severe 
course.  The  febrile  reaction  characteristic  of  the  juDdromal  stage  is 
not  well  marked,  the  eruption  is  scanty,  dusky,  nr  purpuric,  the  tem- 
perature is  cnutiunnusly  high,  and  vomiting  and  diarrhoija  are  com- 
mon. In  young  children  bronchopDeumniiia  nearly  always  euper- 
veiies  and  the  lam-tality  is  high.  On  the  other  hand,  ill-nourished 
children  sometimes  have  measles  in  a  very  mild  form  if  their  general 
surroundings  at  the  time  are  good,  and  if  they  can  be  well  nursed  iu 


smrTOHB. 

Bdajme. — Altliongli  ft  differciit  opiuion  lias  BometitneH  been  ex- 
pressed, there  can  \»  little  doubt  that  re!apH«  U  an  cxtremel.v  rare 
«v(Mit.  M&Dj  uf  tho  iuMtAunoi  ()uoted  aro  to  be  avcuuutetl  ftir  by  an 
error  of  diagnoHis.  The  lint  illuetu*  diaftnofl^d  as  niOMKb'A  ItOM  boeu 
mb«ola  (rutheln)  ur  iicurlt>t  fever,  or  a  simple  roseola.  Or  afti^r  a 
true  attack  of  measleti,  the  «ni))tioii  of  M>arl«l  f«ror  or  nibeula  nr  a 
dmjj  raah  may  bo  tlio  source  of  error.  In  other  cases  quoted  as  in- 
stances of  relai»te,  there  would  aiipear  to  linvo  bucii  uo  iiiorv  tliiiu  a 
temporary  retroorasion  of  tlie  eniptiou  or  su  UDiiBually  long  interval 
lietveen  ita  appeannew  od  different  partis  of  tho  p«r»ou.  A  few  iu- 
stances,  however,  remain  in  which  the  eruption  attended  by  the  usual 
«Ttiiptoui8  ha8  roap|»eared  some  days  or  weeks  after  its  disa^pcarauco 
in  the  ordinary  conise. 

Second  Attacks. 

There  is  a  widespread  popular  lx>lk>f  that  second  attacks  of  measles 
ara  very  common.  Tiiis  belief  is,  however,  umioubtedly  en-oneous 
and  rests  upon  errors  of  dia^cnogiit,  au  attack  of  rubolla  or  au  out- 
hrnak  of  roMrfila  or  of  general  dermatitis  being  mistaken  for  measles. 
Such  mistakes  are  the  more  Ukely  Uy  arise,  as  mvdioal  ndvivo  is  often 
not  floogbt  in  mild  attacks  of  rubella.  Senator'  has  recorded  five 
instances  of  second  attacks,  yet  expresaes  the  opinion  that  such 
occurrenooa  are  ran?,  far  more  raro  than  i»  scarlet  fever.  Embileu' 
met  with  five  second  attacks  during  the  course  of  a  single  epidemic, 
but  not  a  few  of  the  oaaeo  recorded  as  examples  of  second  attacks 
ought  perhaps  more  pro|M)rly  to  be  called  rclnpi<.c»,  iw,  for  cutrnple. 
the  caae  reported  by  Streng,"  in  which  the  second  enijitiou  appeared 
only  eight  days  after  tlm  firvt  uud  only  two  aftor  tbu  ti^mpcratiiro  hud 
fnlloD.  Henoch,"  while  reconling  a  single  case  which  came  under 
hia  own  observation,  eiprvsses  the  opiuion  that  sc^coud  attaclti^i  arc 
exceptional.  The  evidence  from  epidemiology  shows  pretty  conclu- 
sively that  a  secouil  attack  of  measles  is  very  rare.  Thus  I'auum 
fttatrs  that  dnrini;  the  epidemic  on  the  Faroe  Islands  in  184li,  all  the 
old  people  who  had  the  disLMLMO  in  tlio  t^pidomio  vl  1781  escjipet^l, 
while  iwarly  all  the  other  Inhabitants  suffered.  Hardaway"  quotes 
from  Woodward  the  ob«<Tvatiou  that  during  the  American  Civil  Wjir 
memben)  of  regiments  drawn  from  rural  dLslricts  who  had  not  had 
measles  took  it  inlaii^e  numbers  when  exposed  to  the  iufectJou,  while 
llie  regimeut8  drawn  from  nrbuu  distritHs  esoaiK-d.  Homo  of  the  few 
ra«M  of  iM«on<I  attacks  nicordeil  lend  Rome  support  to  the  theory 
tliat  tlift  immunity  aninired  during  the  first  attack  has  l»eon  imperfect, 
owing  to  floiuo  [leculiar  localization  of  Uie  s))ocifio  processes  tlien. 
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Thus  Gottstein  reports  the  case  of  a  ^irl,  aged  ten  rears,  vlio  had  an 
atta^^k  u[  measles  wliicb  waa  marked  liy  abunilaiit  ernptiou,  but  at- 
tended by  very  sllgbt  affection  of  tlie  respiratory  and  conjanctlval 
Diiicona  luembraBes.  Two  yeai-s  later  she  bad  a  second  attack  iu 
wliicli  the  ])rodronml  BympttiniB  (fever,  angina,  broDchitie,  cnujunc- 
tivitis,  and  coryza)  were  estreinelv  violent,  while  the  eniptiou  was 
delayed  and  little  marked.  He  art^'Ues  that,  jiidgiug  from  the  syniii- 
toms,  the  rinis  seemed  tn  a^t  iu  the  first  cnae  especially  upon  the  akin 
and  only  slightly  upon  the  mucous  membranes.  Such  speculations 
are  perhaps  a  little  fanciful,  and  the  fact  remains  that  practically  one 
attack  of  measles  confers  immunity  for  life. 

Complications. 
Larynx  and  Pharsni. 

Some  degree  of  catarrhal  fari/nr/itia  ie  so  commonly  observed  that 
it  ought  to  be  reckoned  rather  as  a  symptom  than  as  a  complication 
of  measles.  It  passes  away  Hauall^\'  about  the  time  the  rash  appears 
or  at  least  doen  not  euduiv  beyond  it.  It  may  determine  one  or  m<)re 
atta:fks  of  laryngismus  stridulus,  which  occur  commonly  at  the  onset 
of  the  disease  but  mwy  be  noticed  even  as  late  as  the  convalescent 
stage.  The  voice  and  cough  are  hoarse  and  in  many  cases  the  respi- 
ration is  not  *piite  clear  in  the  intervals,  and  there  is  some  re-cession 
of  the  lower  part  of  the  sternum  aud  at  the  epigastrium.  It  is,  how- 
ever, occii.sionally  so  intense  that  intubation  has  become  necessary. 
In  other  ciuies  ulceratiou  occurs  or  the  larynx  becomes  the  seat  of 
false  membranes. 

Ufrcrndiv  Lari/uijUis. — The  symptoms  of  laryngitis  instead  of 
clearing  away  become  more  marked,  the  voice  grows  more  hoarse  and 
finally  toneless,  cough  excites  acute  pain,  referred  to  the  laryni  which 
is  tendi-r  on  jiressure,  and  the  expect^iration  if  present  ia  blood-staineil. 
Dealli  may  be  brought  about  by  the  r.ipid  development  of  wdeum 
glottidis;  necrosis  of  the  cartilages  of  the  laryn.t  may  occur  and 
gangrene  has  been  described.  Even  mild  cases  are  very  apt  to  i>e 
foUowfd  by  hoarseness,  which  is  often  long-lasting  and  sometimes 
permanent,  owing  to  partial  destruction  of  tlie  vocal  corda. 

Meiubmnoiis  liiri/n'jitin  is  a  very  fatjd  complication  of  measles. 
It  is  rare  in  private  jirai'tice  but  has  i>revniled  iu  certain  epidemics  in 
Schools  and  fU'jylnnis,  owing  apparently  to  overcrowding  and  other 
insanitary  cnuclitinns  existing  in  these  iuatihitious.  In  the  Hospice 
d<*s  Erifants  .^ssisti's  in  Paris'  this  comyili ration  wa.s  observed  235 
^imes  iu  1,G33  coses  of  measles.     Of  these  235  cases  no  less  than  218 
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saccanibed,  wlieretta  amonti;  ilio  tviiuiiuiu^  1,398  cimoh  of  iiierusles  only 
3tS  di«d.  It  msy  appear  daring  the  emptioD  or  after  it  has  faded — 
from  thn  tliml  or  fourth  day  to  thu  cod  of  tEiu  Hocoiid  week.  Thin 
meiubraaouH  laryngitis  is  due  iu  8ome  canes  to  infectioa  with  true 
dipbtLeria;  in  oth«n»,  p«rhAp8  tho  majority,  it  is  due  to  infection 
with  pyogenic  cocci.  The  ayniptoms  are  practically  idetitical,  but 
tho  iDGDibnktio  prodocod  by  tLo  infection  with  tho  pyogenic  cocci  ia 
less  dry  and  coherent,  more  diffluent  or  friable  tliau  tliat  proihu^  by 
diplitheria.  Tlio  false  luoubruuo  may  not  bo  limited  to  the  larynx, 
bnt  may  invade  the  fauo^A  and  tousils,  the  mouth,  li|fH,  mid  uhtuiI 
piMSgoii.  Tbe  symptomit  referable  to  the  larynx  may  come  on  sud- 
d^^nly,  bat  as  a  rale  the  onset  is  more  iu»tidious  than  in  primary  diph- 
tlieria;  attacks  of  dyptpiicta  are  lesa  freiiuent  and  there  is  altogether 
leHs  warning  of  tbe  approach  of  asphyxia,  \\nieu  once  aymptouia  of 
■«phyxia  become  distinct,  death  i»  not  far  off.  Tracheotomy  is  of 
little  avail,  for  the  lunga  are  ahnont  cortaiul.v  alreaily  tho  8«>ut  of  ox- 
lonaive  broDcbopneamonia,  and  the  membrane  baa  in  many  caaea 
in^-aded  tlielrachoAand  bronchi.  Even  in  thosocAses  in  whicli  trach- 
eotomy ia  followed  by  some  imptovement  in  tbe  general  condition, 
ll>e  progiKwiA  is  still  v^ry  bad.  aud  the  wonud  ib^elf  m  very  Hi>t  to 
become  tbe  atarting-point  of  estenaire  pblegmonons  inflammation,  of 
effsipclBS,  or  of  gangrcuo. 

Il  must  be  confessed  that  tbe  diagnoais  from  the  clinical  appear- 
ance between  tiioue  two  forms  of  laryngitis  (ulcerative  aud  membra- 
nous) is  often  impotutible,  unless  tbe  membrane  extends  to  tbe  pharynz 
or  (ancee.  Satisfactory  laryugoscopic  examination  is  very  difficidt  in 
lho«e  esses  in  young  children  iu  whicli  the  information  it  would  afford 
would  be  moat  valuable.  Bacteriological  examination  will  assist  in 
llie  ident)6eatiou  of  th<^ise  cases  whicb  are  due  to  true  diphtherial 
infection. 

Orms. 

Otitis  is  an  excvedingly  common  complication  of  measles.  Indeed 
some  writers  have  held  that  an  inflammatory  affection  of  the  middle 
ear  wa«  part  of  every  case  of  mpAsles.  This  view  was  put  forward  by 
Tobeits,  aud  haa  been  aapported  recently  by  Bozold,"  whose  conclu- 
•kxiB  an  based  npou  tho  exploration  of  the  ear  in  a  large  number  of 
cases,  and  upon  the  post-mortem  examination  of  sixteen  fatid  cit»es. 
Examination  of  the  middle  ear  in  the  sixteen  cases  revealed  evidence 
of  c4iti8  media.  Effusion,  sometimes  mucopurulent,  bat  in  other 
instaiMy«  purulent,  was  fonnd  in  the  tympanic  cavity,  in  the  antrum, 
and  in  the  mastoid  cells  when  these  were  sufficiently  develof>ed.  In 
ooe  case  only  did  theee  parts  escape  and  in  this  effniiion  was  present 
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ill  the  ofl!4eou8  pnrt  nF  the  Eustacliiuu  cjiunl.  The  macoaa  membraDe 
of  the  parts  meutioQed  wiia  con^^eBtod,  and  exhibited  a  uetnork  of 
mufiU  vessels  aud  in  some  casea  miuute  hemoFrhages.  Bacteriologi- 
cal exaniinatiou  showed  that  the  microbes  present  were  either  strep- 
tococci  (in  about  half  the  wuses)  or  stuphvlocneci  (white  or  oraogo). 
The  same  organisms  were  found  with  the  same  relative  frequency  in 
fluid  obtained  b.v  punetiiria  of  the  tympunuiu  duriug  life.  Be»>Id 
agrees  with  Tolwitz  iu  believing  that  this  forni  of  otitis  begins  very 
early  Lu  the  course  of  the  disease,  probably  ag  early  as  the  eruption, 
and  that  it  is  fully  developed  on  the  fourth  day  of  the  eruption.  He 
holds  that  it  is  analogous  to  the  erythematous  conditi'm  of  the  mucous 
membrane  of  the  mouth  aud  eyes.  He  does  not  believe  that  it  is  due 
to  iufei^tion  from  the  nasophaiyux  as  iu  the  more  severe  form  of  otitis 
which  occurs  somewhat  later  iu  the  disease.  This  is  shown  by  the 
fact  that  the  cartilaginous  part  of  the  Eustachian  tube  is  uot  involved. 
He  argues  further  that  the  constancy  of  its  occurrence  proves  that  it 
is  due  simply  to  a  localization  of  the  virus  iu  the  mucous  membrane, 
which  proiluces  an  inflammatory  condition,  which  again,  according  to 
a  well-known  law,  permits  aud  encourages  the  development  of  the 
pyococci.  It  is  a  oomjuiratively  mild  affection,  which  does  not  pro- 
duce distinct  ayuiptoma  as  a  rule,  aud  seUlom  leads  to  perforation. 
Wlieu  thin  does  occur  cicatrization  is  complete,  and  there  is  a  perfect 
ri'.tfiltiliii  fill  iiili-ijriiiH.  Bezohl  confirms  this  conclusion  from  his 
clinical  oljservatiou  of  cases  of  measles  by  a  record  of  an  esamination 
of  a  nnml>er  of  hcIiooI  children  who  had  and  had  not  had  measles, 
and  iu  whom  no  diifereuce  could  be  detected  iu  the  state  of  the 
drum  I 

Otitis,  however,  may  under  certain  circumstaucos  of  not  infrequent 
occurrence  be  a  niost  serious  complication  of  moaslea.  This  form  of 
otitis  media  is  important  from  two  iwints  of  view.  It  may  be  tho 
cause  of  death,  >>r  at  least  of  very  great  sufifering,  during  the  attack 
of  measles,  aud  if  thin  [latieut  recovera  it  may  determine  chronic  mid- 
dle-ear disease  with  all  its  serious  disabilities.  The  Eustachian  tulie 
becomes  involved  by  i-xteu-siou  of  inflammation  from  the  fauces  uud 
pharynx.  The  wails  of  the  tube  become  swollen  and  its  lumen  is 
thus  ilimiuished.  If  tho  swelling  be  sufliciently  intense,  the  tubes 
may  be  entirely  dosr-d,  aud  the  morbid  secretiims  are  thus  penned 
up  within  the  cavity  nf  the  middle  e;ir.  Short  of  this  the  tubfs  may 
bo  blnckeil,  jierhaps  only  at  their  orifices,  by  inspissated  mucus.  In 
cases  of  the  latter  class  the  child  may  siuldeuly  lie  seized  with  pain, 
which,  if  old  onouj^-h.  he  refers  to  tin-  region  of  the  ear.  Relief  may 
be  obtained  nfti-r  a  ff  w  hours  of  suflferiug.  owing  to  the  plug  of  mucus 
Slaving  been  expelled  into  the  pharyux.     On  the  other  haud,  when 
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inflammation  is  more  intenso  luid  tbu  blockiiig  luo^  complete,  the 
incrcusmg  tamsioD  ia  Uie  tjmpanuiu,  produced  b;  the  accumuktioa 
of  the  secretions,  gives  rise  to  symiitoiii.-^  wliich  are  linble  to  he  iiiii^- 
tnkpu  for  mouiugiti^.  lu  tu^aithiA  thi»  iuHaiumatioti  is  apt  to  im  nipid 
and  intense,  and  earlr  assomee  the  suppurutivo  form.  But  an  Dr. 
Walker  I>owme"  luM  ixjiuhHl  out  in  an  exc^lleut  jiaper  on  tlio  care 
of  Uio  ear  during  the  course  of  the  exanthemata,  there  are  other 
causes  at  vork.  Suv«ro  affections  of  the  ear  iu  measloa  are  met  with 
mofit  often  in  children  who  hare  previously  suffered  from  faucial  and 
pharyngeal  catarrh  and  adi-uoid  vt-getutioua.  Suoli  cliildreu  are 
always  daugerooaly  open  to  Eustachian  catarrh  and  inflammation  of 
tli»  middle  ear;  but  n-hilo  thoy  are  al>le  to  nm  about,  occinjiyiug  for 
many  hoars  out  of  the  tweuty-foar  an  upright  position,  the  iitrreasrd 
pbairageal  Mwroliou  is  prevoutvil  fnini  collocting  to  any  extent  within 
the  nasopharynx.  If  after  such  a  child  is  attacked  by  meaHlK'4  it  i» 
at  once  confined  to  bed,  the  qtiuutity  a»  well  08  the  iiifitctire  nature  of 
tbd  aecretiona  is  much  increaaed.  In  the  horinintal  position  the 
aecretions  from  the  nose  aiid  from  tlie  pharynx  are  retained  al>ove 
and  behind  Uie  jtalate,  and  the  direction  which  the  Eiista^^hiiui  tiibeA 
then  have  interferes  with  the  escape  of  inflammatory  products  from 
the  middle  ear.  Failing  to  find  ready  exit,  the  mncoua  secretioti:* 
quickly  become  purulent,  the  lining  membrane  of  the  tympanum  l>e- 
comnt  nocru<*o<l.  the  bony  coIIm  commuuiotiting  with  the  tympanum 
are  filled  with  the  prodncts  of  suppuration,  and  extensive  uecrosi»,  or 
«Ten  gangrene,  may  occur.  Dr.  Walker  Dowuio's  atnti.stics  show  the 
impcuianoe  of  measles  as  a  cause  of  chronic  disease  of  the  inidtUe 
ear.  Of  501  consecativo  canen  of  tympanic  involvement  seen  among 
children  varying  in  age  from  seven  weeka  to  twelve  yeant,  at  the 
J>i«p«mMir>'  of  the  Royal  Ho»i>itid  for  Sick  Children  in  Ghisgow,  the 
disease  originated  during  an  attacJc  of  meaales  in  I'^l  vnum,  or  20. 1 
per  cent,  while  tho  nuintxT  which  arose  during  an  att^vck  of  sciirlet 
fever  was  only  6.3,  or  12.fi  per  cent. 

The  recognition  of  the  occurrence  of  this  complication  coming  on 
daring  the  course  of  a  severe  attack  of  measles  often  presents  cou- 
sidonblo  dillii'ulty,  »tpe<-ially  if  the  patient  is  (<x>  young  to  locate 
the  seat  of  i>atu,  or  if,  either  on  account  of  the  severity  of  the  at* 
tack  of  measliia  or,  as  ia  Mometimes  tho  cm^e,  of  the  sudden  onset  of 
atnjtor  or  delirium  dne  to  the  tymfianic  involvement,  the  putii'ut  \» 
noable  to  indicate  the  seat  of  the  pain.  As  a  rule,  however,  it  is  not 
difficnlt  to  perc«i\'e  that  the  patient  in  ttitffering  from  pain,  his  dia- 
oomfort  being  indicated  by  a  constant  whining,  by  sudden  sci'eaming 
fits,  great  mttle^tuesH,  and  iK-rhaps  tossing  of  the  head.  The  com- 
plication ia  most  apt  to  arise  about  the  end  of  the  second  week,  with 
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M.vuiptoma  8Uoh  aa  thone  iiidieat«<l  aboTe,  Aod  eveii  io  UtL'ir  utueoce 
Iterainteiit  vlevation  of  teuj|M>rutui«  without  other  diacoTerable  ooui- 
plk-iitioii  !4hoiil<l  \cfnl  tct  at  Ictuti  h  i«u«|>)vioD  thnl  the  ear  is  iavolred. 
Kxaiuiuatioii  of  the  t,vm[uiiiam  will  tihow  the  t«it{ii8  of  iud&mauitioD, 
retlut^sH,  aud  kw»  of  lustre,  with  (if  Muppnrstion  has  already  oocarr«d, 
a8  may  \wi  the  case  ju  an  early  Htai;e)  a  yellow  dincoloratioti  iu  the 
luwiT  wegiiivut.  Ill  iiifHute,  ijwiut;  to  the  siaaUuetis  of  the  |»artM  aud 
the  oblique  position  of  the  tympaniiin,  the  exaiaiuation  ia  rory  diffi- 
cult and  the  diugwwLg  must  ofteu  be  Ur]^ely  coDJ««taraI.  The  n>ntj>- 
IniiiA  l>eAr  a  clone  resemblance  to  thtuse  of  meuiugitia,  with  which 
indeed  the  tympanic  iudammatiou  ia  very  apt  to  become  aiuociated. 
Not  ouly  may  tJie  8U|)purative  inllauiiiiatiou  exteud  to  the  maatoid 
autrum  or  the  maatoid  celk,  but  by  coatiunity  of  HubHtance  may  r«4U->h 
the  meuiiiKGd  of  thi*  baM^,  or  actually  iM-rfi^>rat«  the  roof  of  the  t.i  m- 
liaiiiini,  or,  as  .\flhby  and  Wright  have  |M)iutnl  out,  tiud  ite  way  thniugb 
the  Hutura  petromaatoidea,  which  ia  stiU  opeu  in  iufaiicy.  Esteuaive 
suppurative  m^'uingitii*  may  eiwue.  or  n>rebral  alwcfwa,  or  the  h^teral 
luDUfl  may  Ixvome  thrombosed,  and  pyjemia  result.  Another  po»*- 
siblu  t'omplicatiou  is  that  the  carotid  artery  may  be  opeued  by 
ulceration,  and  heinorrhaK^ — which  will  probably  be  fatal— ensue. 
OccttBionaUy  the  inflamuiatiou  reachm  the  t«m[ioroinaxilUry  joint, 
prodacinK  arthritis,  ami  perhaps  a  permanent  atiffnesa  of  that  joint. 


DEAF-Tllmsii. 

A  cousidorable  proportion  of  the  casea  of  deaf-mutism  ia  Great 
Britain,  America,  and  the  continent  of  Earo[>u  date  the  loM  of  hear- 
iufj  from  au  attack  of  measlea.  In  mottt  of  the  cases  seooDdary  to 
neaolea,  if  not  in  all,  the  deafneMs  is  duo  to  disease  of  the  internal 
ear  which  bait  been  propaK*t^l  ^i^">  ^^^  middle  ear.  Aocordint!  to 
statistics  collected  from  iDstitutions  for  the  education  of  deaf-mutes 
in  Great  Britaiu,  by  K'-rr  Love  8i>d  .\ddison,"  of  l.-OO  deaf-mutes 
138  attributtn)  their  loss  of  hearing  to  damage  done  during  an  attack 
of  measles.  This  is  nearly  9.8  ]ier  c«ol.  Amoug  1,(>73  ac<(aired  cases 
in  AiiKTicHii  iimtilutions  there  were  52  in  which  the  deafuees  was 
attributed  to  measle*t  (3.1  per  cent.),  aud  among  1,1)89  iu  continental 
institutions,  84  were  due  to  roeaaleH  (4.3  i>er  cent).  This  tUacre|>- 
■noy  is  to  be  accounted  for  jiartly  by  the  jHyruliar  liability  t}I  epidemic 
cerebrospinal  meuiugitis  to  imxlnce  deafness,  for  tliis  epidemic  dis- 
ease is  extremely  rare  in  Great  Britain.  Omitting  the  cases  attril>- 
nlvd  to  this  ilisease  in  thf>  American  aud  Contiuentnl  statistics,  we  find 
proportions  due  to  nieiMlcH  of  3.8  per  cent,  ami  5  per  cent,  rsspee- 
lively.    It  would  appear,  therefore,  that  measles  does  {irodnoe  more 
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cases  of  deaf-matee  in  Great  Britain  than  in  the  rest  of  Earope  or  in 
America. 

In  the  majority  of  cases  of  deafness  prodaced  by  measles  the 
inflammatory  process  has  extended  from  the  nasopharynx  to  the 
middle  ear,  and  only  after  disorganizing  that  cavity  extends  to  the  in- 
ternal ear.  Of  the  lesions  of  the  middle  ear  which  otitis  media  may 
produce,  those  which  are  of  most  importance  in  this  comiectiou  are 
srlerosis  and  ossification  of  the  fenestrte,  since  these  apertares  enter 
into  the  wall  of  the  labyrinth.  Similar  changes  may  occur  in  the 
tympanic  membrane,  producing  alterations  in  its  curve,  loss  of  lustre, 
and  thickening  of  its  structures,  with  perhaps  calcareous  deposits  and 
eventually  ossification.  In  a  minority  of  cases  the  structures  of  the 
iutemal  ear  are  disorganized  without  the  persistence  of  any  marked 
changes  in  the  middle  ear  to  be  discovered  during  life.  Thus  Kerr- 
Love  found  the  tympanic  membrane  perfectly  normal  in  four  ont  of 
ten  cases  of  deaf-mutism  due  to  measles. 

The  nature  of  the  changes  in  the  internal  ear  are  not  in  all  cases 
the  same  in  extent,  but  they  are  always  of  the  nature  of  sclerosis, 
and  destruction  of  the  membranous  labyrinth.  The  cochlea  may  be 
encumbered  or  closed  by  bony  growths,  and  the  osdeoos  lamiua  dis- 
torted and  its  structure  couverted  into  fibrous  tissue. 

With  regard  to  the  character  of  the  pathological  process  in  the 
iutemal  ear  which  brings  about  these  changes,  a  case  reported  by 
Moos"  may  be  (jaoted.  The  patient,  a  boy  aged  three  years,  de- 
velt)ped  au  affection  of  the  labyrinth  during  the  course  of  au  attack 
of  measles.  He  died  and  at  the  post-mortem  examination,  in  addi- 
tion to  the  changes  in  the  middle  ear  proi«r,  there  was  a  i>erfora- 
tiou  iu  the  membrane  which  closes  tlie  fenestra  rotunda,  while  in- 
flammatory signs  were  present  in  its  neighborhood.  Ossification 
had  begun  in  the  cochlea,  although  the  disease  process  was  not 
more  than  a  fortnight  old.  Thrombosis  and  degeuprative  changes 
were  also  going  on.  The  changes  are  traced  by  Moos  to  bacterial 
invaKioD. 

Mygind  "  gives  a  case  examinetl  at  a  later  date,  in  which  it  was 
found  that  the  disease  had  spread  from  the  nasopharynx  to  the  mid- 
dle ear,  and  thence  to  tlie  mastoid  and  internal  ear.  Tlie  membra- 
nous contents  of  the  labyrinth  had  disappeared,  the  right  mastoid 
waH  sclerotic,  and  the  tympanic  membrane  thickened  and  calcarenns; 
tlie  left  membrane  was  completely  destroyed  and  the  tympanic  cavity 
was  filled  with  gelatinous  matter. 
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The  Lpmos. 

Pulmonary  affectinus  are  the  mast  frequent  com  plications  of 
meftalt's  ami  are  Hie  principal  cause  of  the  yi'^at  mortality  produced 
b.v  llie  diwoaae.  A  certain  itmouut  of  hiimchlal  ailarrh  is  so  geuer- 
iillv  observed  that  it  mUBt  be  considered  to  lie  a  svmptom  rather  than 
a  foni  plication.  The  umaller  lirouchi  and  the  pulmonary  tissne 
[iroper  may  Viecome  iuvolvfid  in  the  inflainuiatory  proeeas  at  any  stago 
of  the  diaeasp,  and  an  the  nat\iro  and  clinical  characters  nf  the  affec- 
tion vary  nt  the  HKveral  sbi^'es,  it  will  Le  eouTenieut  to  follow  tlie 
order  of  time. 

During  the  [irodromal  stage  Bij;nn  augyestiny  i^piUanj  bronchitis 
may  develop  rapidly.  The  respiration  in  hurried  (20  to  50),  there  is 
.1  Mlinrt  troublesome  coni^'li,  slif,'ht  cyanosis;  the  pulse  ia  rapid  and 
soft,  and  everywhere  over  the  chest  small  crG])italions  are  heard, 
Resouauce  is  not  deficient  anywhere,  espaneiou  is  good  and  e<iua1, 
the  breath  sounds  are  ui  it  tubular  or  even  bronchial,  and  the  true  fine 
ci'epitatiou  at  tlie  end  of  inspiration  ho  characteristic  of  early  pueu- 
mouia  is  nut  heard.  A»  a  rule  this  couditiou,  to  which  the  term 
"ccinjifstion  of  tlie  lun(j;rt"  is  very  commonly  applied,  does  not  last 
loun,  but  disajipoiirrt  usually  at  or  soon  after  the  time  of  api^earance 
of  the  ritsh.  Ooeasioually,  however,  Uie  symptoms  pei-sist  and  the 
physical  «i«iiH  of  pneiimouia  develop.  These  cases,  it  is  proljablo, 
corr(!S|iond  with  Ihe  true  measles  jmeumouia  of  Coruil  and  Babes'* 
mentioued  aljove;  in  other  instances  jiersisteuce  of  the  pulmonary 
sifiuH  indicates  the  lighting  up  of  a  tuberculous  process.  Indeed,  if 
Iihysical  signa  of  capillary  Vironchitis  or  pneumonia  which  have  been 
discovered  durinj^  the  jirodiomal  sta^^  continue  through  the  stage  of 
eruption,  a  guarded  prognosis  should  l>e  given  even  though  the  tem- 
perature In*  not  very  high  and  the  general  condition  improve,  as  the 
rash,  which  is  often  not  well  ilevploi>Gd,  disappears,  for  in  many  such 
cases  tlie  health  is  not  reestfiblislied  and  the  patient  ultimately  de- 
Vi'lopS  tubi'rciilnsirt. 

/{murlii'juir'iiiiii'iiit'  is  moat  often  met  with  during  the  eniptivo 
stiigo,  and  it  is  Ihe  form  of  pueumoma  which  determines  the  largest 
iiuiidii-r  of  deaths.  Tliis  bronchopneumonia  as  a  rule  develops  at 
about  the  same  time  as  the  eruption,  but  it  may  come  on  a  few  days 
hitiT  and  eveu  when  convalescence  seems  to  be  about  to  commence. 
The  onset  of  the  brouchopncumonia  is  iudicab'd  by  increjised  rapid- 
ity of  respiration,  already  somewliat  hurried  owing  to  the  bronchial 
catarrh.  Tlie  respiratiim  is  not  only  hurried  but  labored,  the  i)atieut 
Buffers  much  from  the  oppression  of  breathing  and  seeks  relief  by  sit- 
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tinf;  Tip;  the  uostrila  expand  with  inspiration,  the  accessory  muscles 
of  respiration  are  called  into  play,  the  face  is  dasky,  and  altogether 
the  dyapncea  obserred  in  the  broncbopneumonia  of  measles  is  greater 
than  that  prodnoed  by  an  attack  of  primary  bronchopQetunoQia  in- 
Tolving  a  similar  extent  of  lung.  The  physical  signs  are  at  first 
rhonchi  and  sabcrepitant  r^les  disseminated  widely  through  the 
longs,  but  after  a  day  or  two,  signs  of  distinct  paeamonia — deficient 
resonance,  bronchial  breathing,  and  fine  crepitations— are  found  in 
one  or  both  Innga,  moat  commonly  first  in  the  interscapular  regions 
but  not  infrequently  at  the  apex.  Occasionally  the  extent  of  lung  in- 
volved appears  to  be  very  great,  and  the  patient  succumbs  to  so-called 
"  Buffocative  bronchitis"  on  the  second  or  third  day  of  the  complica- 
tion. A  rare  termination  of  bronchopneumonia  in  its  most  acute 
form  is  gangrene  of  a  portion  of  the  lung. 

This  bronchopneumonia,  which  is  observed  so  commonly  and  is  so 
frequently  the  cause  of  a  fatal  ending  in  measles,  is  to  be  attributed 
to  a  secondary  infection.  It  occurs  with  great  frequency  in  schools, 
orphanages,  and  hoapitaU,  in  the  crowded  dwellings  inhabited  by  the 
poorer  clasBea  in  towns,  and  generally  under  any  circumstances  which 
compel  an  accumulation  of  susceptible  childrrai,  especially  in  old  or 
dirty  buildings. 

Various  microorganisms  are  found  in  the  lungs  in  these  cases,  but 
the  pneumococcus,  the  streptococcns  pyogenes,  and  the  staphylococ- 
cus pyc^enes  aureus  are  most  often  met  with.  All  the  microbes 
may  be  found  in  the  secretions  of  the  mouth,  nose,  and  larger  bronchi 
even  in  health,  but  are  present  in  these  situations  more  constantly  in 
children  suffering  from  measles.  The  catarrh  determined  by  the 
primary  infection  of  measles  appears  to  favor  the  growth  of  the 
microbes  mentioned,  and  by  their  agency  tlie  catarrh  is  intensified 
and  spread. 

As  the  eruption  subsides,  or  even  later  when  convalescence  has 
commenced,  the  patient  may  begin  to  suffer  from  irregular  pyrexia 
characterized  by  evening  exacerbations  and  accompanied  by  cough 
and  signs  of  localized  pneumonia.  This  is  the  subacute  or  chronic 
pneumonia  of  measles,  and  ia  very  often  an  indication  of  the  com- 
mencement of  a  tuberculous  process.  In  such  cases  brouchopueu- 
monia  has  generally  been  present  during  the  exanthematous  stage, 
and  the  form  of  pulmonary  tuberculosis  which  ensues  is  that  com- 
monly known  as  cheesy  (caseous)  pneumonia. 

Pleurisy  with  effusion  is  a  very  rare  complication  or  sequela  of 
measles.  In  some  cases  at  least  it  would  appear  to  be  secondary  to 
follicnlar  enteritis  (see  below). 
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The  (tAflTROISTESTINAI.   SYSTEM. 

Slomafifis. — Some  ^'cuercil  ctLtarrlml  iuflammatioii  of  the  buccal 
muQons  iiiembniue  np|>eiu-s  tu  be  an  iuvaiiable  accompaniment  of  an 
attack  of  measles.  It  comes  on  duriug  the  iirndiomal  stance  And 
jiassBH  away  with  tLo  empticm.  Tliere  ia  a  t;eiieial  HweUiuH  of  the 
iintcouiH  iiiembraue  of  tlie  ^iims.  cheeks,  touyiie,  aud  palaU^;  tiie  color 
in  pm|>lisli  led  Jit  tiii^tt,  but  the  beapiu^  together  of  epitheliura  com- 
biued  with  some  (Bdema  of  the  snbmufona  tissue  may  pvodiicre  an 
appearauee  wliit-h  nmy  Ite  mistjiki'D  fov  false  membrane,  especially 
ou  that  part  of  tlie  mui-im«  membrane  of  the  cheek  which  corre- 
spniids  with  the  interval  lietweeii  tlie  upiter  iiLd  lower  molar  teeth. 
After  a  time,  iudeed,  a  soft,  whitiHh,  ojialeseent,  or  creamy  layer 
fiirijw  whicli  niay  be  easily  detached  with  the  tiji  of  the  liiiger. 
Tliis  conditiou.  iu  which  catarrh  jiredomiuates,  is  sometimes  spoken 
of  as  au  puauthcm.  It  is  chietly  of  iiiiportaLcu  because  it  paves  tha 
way  for  secoudary  infections:  of  these  the  most  serious  Is  diphtheria, 
but  pyogenic  iiifectiniiH  are  much  more  freipieut  and  are  capable  of 
cansinj,'  uiucli  discomfort,  of  rctai'diun  recovery,  aiidevenof  endani;er- 
inj;  life,  .\phlhous  stonmtitiw  may  also  be  met  ^vitli.  Ulcerative  for 
impetigiuou.s)  stomatitis  attack.s  particularly  the  sulcus  Ijetweeu  the 
li]»s,  osi>ecially  the  lower  lip  and  the  gums.  Small,  round,  or  oval 
while  jiatches  fcrni  iu  the  first  place,  uud  the  necrosed  cpitheliiim  ia 
then  detached,  leaving  a  shallow  ulcer  with  sharp  or  ragged  edges, 
The,te  ulcpi'S  may  bv  e\leusii>u  unite  to  form  large  elongated  ulcer- 
ated areas,  with  a  purulent  sloughy  surface.  Tliey  bleed  easily,  aud 
this  it*  i'Npcciall\  Tioticealih-  when  the  outer  border  of  the  lips  is  in- 
volved ;  this  Iwcomes  coverenl  with  cnists  of  clotted  blood  under  which 
suppuration  pniceeds  ra|iidly,  and  is  often  fissured  in  various  direc- 
tions; every  movement  of  the  li|>s  is  painful  aud  the  child  refuses 
food  and  even  drink,  The  staphyh x-occns  pyogenes  aureus  has  been 
found  under  this  circumstance  almowt  pure.  The  ulcerations  teud  to 
hi-al  as  tin-  f'-vi-r  .subsides,  Ijut  if  neglected,  aud  esjiecially  iu  cachectic 
children,  they  may  persist  for  lou^{  peri(Mls  and  l>e  productive  of  much 
flufi'ering. 

/>inrrli'fi.— Hume  looseness  of  the  bowels  is  the  rule  duiing  the 
preemptive  period.  An  attack  of  diarrlufa  is  not  uncommon  at  or 
about  Ihe  period  when  the  eruption  is  coming  out:  the  stools  are 
loose,  watery,  nf  glairy,  showing  probably  that  the  whole  extent  of  the 
intijslitie  is  affected  hy  caturrh,  arid  often  foul-smelling,  Occa-'siouallv 
this  early  dlarrlio-a  !•*  ver>'  copious,  aud  the  child  becomes  collapsed 
aa  in  summer  diarrhiea.     To  this  form  the  term  eholeriform  18  up- 
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plied,  and  as  the  emption  is  ill-developed  if  tbe  diarrbcea  have  com- 
menced before  ita  appeanmce,  or  fades  when  collapse  commeDces, 
mistakes  hare  been  made  and  the  diarrlio^a  of  measles  has  been  &t- 
tributwl  to  an  attack  of  cholera  iofantum.  There  is  also  a  dysenteric 
form  of  diarrhoea  which  is  occasionally  obser\ed  as  a  late  compUca- 
tiou  of  measles.  It  comes  on  when  the  rash  is  fading  or  eren  after 
convalescence  appears  to  have  been  established,  and  may  occur  in 
cases  in  which  there  has  been  no  diarrhcea  duHug  the  early  stage. 
More  rarely  it  begins  during  the  prodromal  stage,  and  continues 
throngliout  the  whole  attack.  After  in  most  oases  suffering  from 
colic  for  KOme  hours  the  patient  begins  to  i>ass  stools  containing  much 
mucus  at  freiinent  intervals.  The  motions  are  sometimes  blood- 
staine<l  and  contain  pus.  The  lesions  foand  after  death  are  those  of 
more  or  less  intense  enterocolitis,  most  severe  in  the  lower  parts  of 
the  large  intestine;  in  the  most  severe  cases  the  sigmoid  flexure  and 
the  rectnm  present  ulcerations  precisely  similar  to  those  seen  in  true 
d\'sentery,  and  also  follicular  ulceration  extending  throughout  the 
whole  extent  of  the  large  intestine  and  into  the  small  intestine  where 
Fever's  patches  are  affected.  This  is  a  very  fatal  complication  of 
measles,  especially  if  the  patient  be  attacked  also  by  bronchopneu- 
monia, which  in  some  cases  appears  to  be  secondary  to  the  entero- 
colitis. It  should,  however,  be  recognized  that  in  some  epidemics 
diarrhoea  has  l)een  ol>served  during  convalescence  which  is  apparently 
due  to  elimination  of  some  special  toxin  and  is  not  particularly  lethal ; 
thus  M'ilischanin'  observed  an  epidemic  in  a  girls'  school  in  which 
ten  out  of  fifty  of  tlie  patients  sufferetl  from  diarrha-a  during  conva- 
lescence. It  lasted  three  to  five  days,  and  was  attributt-d  by  him  to 
the  elimination  of  a  special  tosin.  Moreover,  a  comparatively  mild 
fr)rm  of  enterocolitis  is  a  not  uncommon  sequela  of  measles,  es])ecially 
in  rickety  children,  but  tlie  disorder  is  so  common  in  them  that  its 
direct  connection  with  the  antecedent  measles  may  well  be  doubted. 

The  Pebixon-edm. 

Bolognini  has  recently  asserted  that  in  all  or  nearl,v  all  cases  of 
measles  there  may  be  observed  shortly  before  the  appearance  of  the 
emption  a  fine  x>eritoneal  friction.  The  puljts  of  the  fingers  are 
placed  uj»on  the  abdomen,  wliicii  should  l»e  relaxed,  and  gentle  fires- 
Hure,  griidually  increased,  isexerted,  when  with  a  particular  degree  of 
pressure  on  some  ]Mirta  of  the  abdomen,  a  slight  rubbing  sensation 
will  be  conveyed  to  the  fingers ;  if  the  pressure  is  increaHed  the  sen- 
sation (liaappears.  As  a  rule  he  found  that  the  phenomenon  ceasi'd 
to  be  i>erceptible  when  the  eruption  api>eared.  He  considers  that  it 
Vol.  XIV.— 10 
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in  due  to  a  couditiou  of  the  peritoneum  analogous  to  that  of  the  Bkin 
in  tho  exauthematous  st^e,  to  an  enantbem  in  fact.  However  ttis 
may  be,  and  I  have  liad  no  opportunity  of  verifying  the  obeervatton, 
there  a]>i)eai'H  to  ha  no  doubt  that  efitnaion  into  the  peritoneal  cavity 
is  an  occasional  t-omplication  or  sequela  of  raeaaies.  All  the  cases 
on  record,  ao  far  na  I  can  ascertain,  have  occnrred  in  girls;  in  some 
cases  the  ijuantity  of  tluid  has  been  sufficient  to  cause  marked  disten- 
tion of  the  iilxiomeu  wliich  has  persisted  for  several  weeks,  but  the 
effusion  has  oventuallj'  been  absorbed. 

The  KroNETB. 

Transitory  albuminuria  may  be  observed  during  the  febrile  stage 
of  measli^s  an  of  all  other  acut«  infectious  diseases.  In  most  severe 
ca^e:^  ending  in  death  cloudy  swelling  of  the  cells  of  the  renal  cortex 
will  bo  found.  True  nephritis  is  undoubtedly  a  rare  complication  of 
measlc^s,  tliougli  Baginskv  says  that  his  recent  experience  leads  him 
to  believe  tliiit  it  would  lio  found  to  lie  more  common  than  is  usnally 
supposed,  if  it  wore  li)oked  for  more  carefully.  The  symptoms — 
cedein;i  of  tlio  lids,  fiifo,  feet,  and  scrottim— come  on  soon  after  the 
cniptiim  lias  fiidcd,  iiud  the  urine  is  then  found  to  be  diminished  in 
quantity  ami  tn  (.■ontaiu  albumin  and  casts  and  in  some  cases  blood. 
The  sevrritv  of  the  nephritis  differs  very  much  in  various  cases,  but 
on  the  whole  the  iirot^uosls  is  yood— much  better  than  in  scarlatinal 
ne])hritis.  Loch  fniind  i)roi)ei>tonuria  present  in  nine  ont  of  twelve 
cases  at  about  the  time  when  defervescence  was  commencing.  He 
found  it  to  !>e  associjttwl  in  some  cases  with  a  condition  of  dulness 
and  ajiathy,  Auasiirca  hjus  occasionally  been  observed  without  albu- 
minuria. 

The  He.vrt. 

Ill  severe  cases  of  ineiisles  death  may  be  brought  about  by  cardiac 
failure.  Tlie  jiulse  liwomea  ra]>i<l,  sometimes  irregular;  the  first 
sound  of  the  heart  is  toneless  and  there  may  be  a  systolic  murmur. 
In  sucdi  cases  evidence  iif  myocarditis  and  of  fatty  degeneration  of  the 
heart  muMcle  in  found  after  death.  PericardJti.H  with  effusion,  which 
has  in  some  cases  beou  purulent,  lias  been  ob.served,  generally  in  com- 
bination with  ]ileun>]ineuinouia,  but  such  cases  are  extremely  rare. 
The  occurrence  of  eiidi>c.Lnlitis  prodncing  val^^]la^  lesions  as  a  com- 
plication of  measles  is  open  to  donbt,  although  Dr.  Hansom  lias  ex- 
pressed tlie  opinion  that  "the  influeneo  of  meanlea  in  predisposing 
to  endocarditis  has  lieen  rnucli  undeiTJtted." 

J.  Hanley  Hiitcliinsou"  has  recorded  four  cases  in  wliich  organic 
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RiElrnI  inurninre  developed  duriug  the  couree  nf  tbe  dbf^a^^r^  and 
Cbeadle,  in  tbe  discussiou  <ju  Hub^Iiiui^DD's  pnper,  stated  that  lie  hnil 
foocd  refereiioe  to  two  cosen  in  tbe  ])ost-mortein  records  of  On«til 
Omioud  StrH-t  Hospital ;  L*i  Iiad,  howe\-er.  iipvor  soeii  a  vaup  during 
life,  and  Lee  and  St^l^^;e8  unestioned  whetlier  uieaeleo  coidd  Ixa  reo- 
ognized  as  a  cause  of  endocarditie. 

Ophthalmia, 

The  catarrli  of  the  conjuuetiva  which  in  so  conBtaufly  observed 
during  the  prodromul  and  erni)tive  Htagea  niny  at  that  time  )ie  very 
■DbenHe,  causing  yrent  swelliug  of  the  lids,  from  ln'hvppu  wliifh  a 
copious  nine<ip''iTl^"t  dischary*"  exudes.  This  sevoio  form  is  must 
a[>t  to  occnr  iu  strumoua  children,  and  corneal  ulcerutiou  may  ensue, 
prodnciiif;  corneal  opacities,  or  even  perforation  and  ilestrnctivo  pan- 
ophtliiihiiitix.  At  a  later  st^i^e,  us  ttie  eruption  is  f:idi[i^'  or  during 
convalpHceiice.  phlyctenular  nli-eration  or  ^ramilar  lids  may  develop 
uid  pnive  very  intractable,  owiiin  U*  tin*  detprionition  of  the  general 
health  produced  by  a  aevere  attack  of  nieaalea. 

VCLTITIS. 

TnflammatioD  n!  tbe  vulca  and  (if  tbe  orifice  of  the  vagina  ia  a  not 
aacommon  complication,  especially  in  delicate  or  Btrumous  girls  of 
foor  to  ten  yeara  of  age.  O^mby"  met  with  it  tweuty-tive  nut  of  seven 
hundred  and  fitt*en  cases,  but  altrilmti-w  Ibis  coiii|i;initivi'  rarity  to 
the  fact  that  antiseptic  washes  were  a  rnntinn  jwit  i if  treat.) iicut.  The 
iDflammation,  which  is  accoTnpanied  by  a  nincopnnilent  discharge, 
Iwgius  during  the  acute  stage  but  otl.^n  j)prsiHts  long  after  the  child 
baa  in  other  respects  recovered  complclcly.  It  is  in  some  cnsps 
attended  at  tbe  outset  by  ulceration  of  the  labia  and  much  swelling 
nf  tbe  parts,  which  are  tender  and  painful,  Iu  such  cases  micturition 
in  atteadod  by  xiaiu  and  smarting. 

Ganorene. 

Gangrene  of  the  miicona  membranes,  skin,  or  lungs  is  an  open- 
sional  complication  of  measles.  Gangrene  of  the  mouth  or  vulva  ha.** 
become  very  much  less  common  siuce  the  danger  of  overcrowding  and 
the  importance  of  ventilation  have  Ijeen  more  generally  ajijircciated 
by  thoHO  responsible  for  the  administration  of  bospitjils  and  asylums 
for  children.  The  occurrpuce  indeed  wnuld  at  the  present  day  raise 
a  strong  presumption  that  serions  sanitary  defects  existed  in  an  insti- 
tution in  which  such  cases  happened.     This  opinion  is  fonuded  upon 
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the  belief  that  gangrene  of  tbe  skin  or  moooos  membrane  is  in  most 
caseH  due  tc)  secoudary  infection  of  an  inflamed  or  excoriated  surface, 
an  infeotion  whicli  niigbt  have  been  prevented  by  ordinary  care  in 
rendering  tlie  siirroiiu dings  of  the  patient  healthy. 

Gaugreue  of  the  moutli  is  described  by  Billiet  and  Barthez  as 
commenciug  at  iiny  time  between  the  third  and  the  thirtietb  day.  A 
piiriilish  i>at<:h,  sometimes  covered  at  first  by  a  blister  which  is  soon 
ruptured,  nppciir!)  on  the  internal  surface  of  the  cheek.  The  part 
affected  bocomeH  »wolleu  uud  brawny,  and  ulceration  commences  and 
extends,  always  preceded  by  induration,  until  the  thickness  of  the 
check  is  perforated,  Tlie  gums  may  be  involved  and  portions  of  the 
lower  or  upper  juw  may  1)6  exfoliated  as  a  resnlt  of  the  gaugrenotts 
process.  In  the  same  vay  the  external  genitalia  in  tie  female  may 
become  affected  with  gangrene  involving  in  an  irregular  manner  the 
labia  and  the  atljaceut  skin.  Gangrene  of  the  skin,  or  of  the  car- 
tilaginous parts  of  the  uoae  or  external  ear,  was  more  common  in 
Henoch's  esperieuce  than  gangrene  of  mucous  membranes,  but  was 
still  even  in  liis  large  experience  very  rare.  The  subjects  of  gangrene 
have  generally  l)een  cacliectic  children,  and  this  seems  to  be  especially 
the  ciise  when  the  skin  han  been  the  part  attacked.  The  gangrene 
commeuees  usually  some  days  after  the  eruption  has  faded,  but  may 
make  its  appearaiu-o  earlier.  Though,  as  has  been  said,  usually  to 
be  attributed  to  secoLi]jir>  infectiou  wliich  has  found  entrance  at 
some  siiiicrfii-iiil  lesion,  it  would  seem  that  it  may  occasionally  be  due 
to  tiirombosis  <>{  luteries  or  to  ])li]ebitis.  Of  this  type  an  exiimple  is 
afforded  by  a  ease  recorded  by  Wuuder."  Tlie  patient  was  a  girl, 
Hge<l  two  .^ears,  iu  wlioni  ou  the  tenth  day  of  an  attack  of  measles  was 
found  ;t  pati'h  of  gangrene  the  size  of  tlie  palm  of  the  hand  on  the 
riglit  widi;  of  tlie  thorax.  When  the  H[)hacelua  was  detached  it  was 
seen  th;it  the  periosteum  of  the  ribs  was  laid  bare,  as  well  as  a  large 
imrt  of  the  ^^reat  jiertoral  muscle;  the  gangrenous  pi-ocess  had  ex- 
tended also  1  H'ueiit  h  this  ninscle.  f  langreue  of  the  lung  is  an  extremely 
rare  c<iiiip!ifatioii.  It  lias  I>een  observed  only  as  a  secondary  conse- 
(pieuce  of  brouclioimeumonia. 

SEmC.TIMIA. 

The  frenuency  with  which  Bpptiesrraia  occurs  as  a  complication  of 
meiisle-H  is  urit  well  asceitainod.  It  is  jiroliable  that  some  if  not  many 
of  the  cases  (Ifserilied  as  "  tnaligiiaut  measles"  are  in  reality  examples 
of  this  mixed  iTifcr-tiini.  This  ojiiniou  is  confirmed  by  two  obsen'a- 
tions  recently  published  by  Folger."  Two  cliildren,  aged  respec- 
tively eleven  inoiitlis  aud  two  and  one-half  years,  died  early  in  tlie 
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disease  from,  as  might  have  been  aasomed,  the  Beverity  of  the  pri- 
mary infectiou.  In  one  of  the  cases  (the  rounger)  the  only  oin'ioas 
letuon  foimd  after  death  was  bronchitis,  bat  the  child  had  died  of 
collapse,  not  of  the  ordinary  eymptoms  of  bronchitis.  In  the  blood 
taken  from  the  heart  and  from  the  median  vein  seven  hoars  after 
death  streptococci  were  found  on  cnltivation.  Similar  streptococci 
were  found  in  the  capillaries  of  the  lungs,  kidneys,  and  spleen,  and  in 
tlin  capillaries,  small  veins,  and  (in  large  masses)  in  the  lymphatics 
of  the  tonsils  and  the  subjacent  connective  tissue.  In  the  other  cases 
pore  cultures  of  a  streptococcus  were  obtaioed  from  the  blood  taken 
four  hours  after  death  from  the  median  vein.  In  the  tonsils  were 
nnmenius  minute  abscesses  which  contained  masses  of  streptococci. 
In  this  case  there  were  some  centres  of  bronchopnetunonia,  but  the 
streptococci  were  not  found  in  the  Inugs  nor  in  auy  other  oi);ans 
examined.  Demme  and  Baginsky"  have  recorded  cases  of  acute 
osteomyelitis  occurring  in  association  with  measles,  and  purpura  as 
well  as  purpura  hiemorrhagica  (morbus  macnlosus  Werlhofii)  are  uot 
nncommoD  complications.  The  last-named  affection  is  accompanied 
in  some  cases  by  hemorrhages  from  the  mucoos  membranes  (nose, 
month,  etc.),  and  from  the  kidneys. 

The  Kertocs  Ststek. 

The  number  of  cases  of  nervous  disorder  which  are  produced 
directly  by  measles  is  small,  and  when  the  eiionnous  number  of  per- 
sons who  suffer  from  the  disease  every  year  in  civilized  countries  is 
remembered,  it  will  be  evident  that  it  shows  no  very  marked  tendency 
to  attack  the  nervous  system. 

Mental  Disorders. — Very  occasionally  the  patient  remains,  after  a 
severe  attack  in  which  nervous  symptoms  have  been  promiueut,  in  a 
(lull  apathetic  state  which  recalls  that  sometimes  seen  after  tyjihoid 
fever,  aud  now  and  then  distinct  dementia  continues  for  some  weeks 
or  months.  Fletcher  Beach,"  in  examiniug  the  history  of  2,000 cases 
of  iditx-y,  imbecility,  or  feeble- miudedness  f(mud  only  37  (1.85  per 
cent.)  which  could  be  attrilmted  to  an  attack  of  oue  of  tlie  acute  in- 
fectious diseases.  In  no  less  than  11  of  these  37  cases,  however,  the 
<lisease  in  (luestion  was  measles.  In  most  of  the  cases  there  was  a 
history  of  insanity,  imbecility,  epilepsy,  excitability,  or  extreme  ner^ 
vousness  in  the  parents  or  of  a  liability  to  convulsions  in  other  mem- 
bers of  the  family  pointing  to  a  neurotic  tnint. 

Chorea  occasionally  follows  measles ;  anions  the  439  cases  of  chorea 
analyzed  by  Stephen  Mackenzie  for  the  Collective  Investigation  Com- 
mittee of  the  British  Medical  AseociatioD,  measles  or  measles  and 
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oosemiiL  were  the  sole  autecedi^ut  illui>8HeH  in  49  (9  per  I'ent.  nearly). 
If  a  fliilil  iilreailv  siiffeiiiiy  from  I'hurvii  Iw  wtta^ked  lj\  lueaales,  tli« 
movemuuts  umiiillv  ceaae  duriug  the  febrile  atta4;k  uud  sometimea  do 
not  recur  duriiiy  i'iJiiviile9COU(;o. 

Tftaiii/  in  Hoiiietinii'S  obBerved  daring  the  attack  of  measlea  in 
.Toung  (.-hihheu  iind  iufants,  t^siieciallv  in  teases  iu  which  there  have 
been  couvulsiLnis  iit  the  oiiwet.  It  may  persist  for  aome  weekjs  after 
coBvulcHireuL't'  hiiH  1h>l-ii  cstiiblishetl. 

Jhiinplvtiln  is  found  after  iiieiislea  aa  after  ecurlet  fever,  but  leas 
frfciin-iitlv.  (inwi-rs  iu  SO  I'lutcs  lind  7  tiftor  scarlet  fever  and  the  same 
liuiiilifr  afti^r  iJK'iish'H  in  c-hiUh'i'ii  uudtT  ten  years.  Iii  120  caaes  Osier 
ftnmd  T  after  st'urlet  fever  aod  4  afli^r  lueaBles.  Tliia  probabl.\'  more 
nearly  represents  the  relative  proiiortiou  of  eiiaes  attributed  to  one  or 
other  rif  tihti.si*  (.-iiiines,  When  the  I'stl'emo  frei|UOUcy  of  meuslea  is 
taken  into  cnusidenition  it  ih  evident  tliat  heniijilegia  must  be  a  very 
nncuiiiiiinn  si-cim-hL  of  tlie  disease.  Hu  far  as  iht.'  somewhat  limited 
nuuilicr  ot  cjiHCH  allows  a  conclufiiou  to  be  drawn,  the  cases  ajipear  to 
b«  of  A  iiiililfr  ty|>e  tlian  those  due  to  sfarhitina.  The  hemiplegia 
may  come  on  either  dnrinj;  the  disease  or  dnring  convalescence.  Of 
ninti  cases  which  have  been  examineil  for  this  purpose,  the  paralysis 
is  statf-d  to  liavii  come  on  during  the  disease  iu  foiu',  duriuj^  conviUea- 
concc  in  four,  and  in  one  tlie  date  of  onset  is  not  clearly  stated.  There 
does  nut  si-i-m  to  Ih- iiny  very  important  ditfereuce  in  the  symptoms 
presenti'il  III  the  two  sets  of  cases,  but  when  hemiplegia  comes  on 
dnriu-;  the  ai'iilc  stajje  of  (hn  exautliem  it  a[)|n-ai-s  to  add  to  the  grav- 
ity of  the  iiro^rjosis.  In  all  the  Ciises,  with  i>ne  excejition,  the  hemi- 
Iile^ia  was  lir.st  noticed  aft''r  a  fit,  or  a  scries  of  fits,  Five  of  the 
patients  wi-re  lioys,  tour  were  t;irls.  As  to  the  exact  date  of  nut-et;  it 
was  on  the  second  day  in  two,  on  the  third  day  in  one,  and  is  given 
as  "early"  In  one:  in  the  eases  which  oceurred  during  cfinvalescence 
the  date  is  nivi-ii  witii  any  precision  iu  only  ouf,  when  it  was  three 
weeks  after  the  lieginniug  of  the  illness. 

MuKfii/iii-  ri/rtrjilii/  limy  Vh^  a  coiiNei[ui'nce  ot  hemiplegia  due  to 
measles  iu  infancy,  hut  the  cases  do  not  differ  in  any  way  from  the 
ordinary  example.^  of  arrest  of  development  produced  by  hemiplegia 
from  whatever  caiisi*  if  it  occur  earl.v  in  life  and  lje  of  sufficiently 
grave  character.  But  liiere  is  a  group  of  cases,  limited  iu  uninber 
]m>bah!y,  in  which  uiuscnlar  atrophy  occurs  without  hemiplegia,  or 
th>- gi'MiTil  diHturliatice  lit  the  iier\ou,s  system  which  ushers  in  mofil 
of  the  all'ections  produced  by  the  infectious  diseases.  In  speakiug  of 
these  ca«es  it  soems  advisidde  to  use  the  term  muscular  atrophy,  be- 
cause the  pathology  doen  not  apjienr  to  be  very  clear.  Hughes  Heu- 
nelt '"  .suggested  the  e\islcuce  of  chronic  autorior  poliomyelitis,  but 
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ihm  tliwiry  w  ni>t  aocejiteil  hv  Erb  or  Ormorod,"  and  Beuuett's  tiise 
Willi  remarkublo  ju  Unit  ruuii>lpte  recovery  took  place.  Iturlow  re- 
uurkfl  tliiit  of  cases  of  niiisc-ulitr  iitiuphy  "  iu  every  reBimt-t  reepiiibliiiy 
iiiffintile  puraJysis,  we  have  a  fair  imuiber  of  cases  oti  rf^coni  as 
st^|uel.so{  tlio«futofi|)ecilic  (liaeiwes. "  Holmes CootBrwnrildil  a  I'lisc 
inwliicli  after  measleH  there  was  atrophy  of  uiuscleB  which  reBultwJ 
ill  tajijies  eciuiuuH,  and  Buzxanl  liiw  met  witli  atiother  raae  after  this 
ilUeaiie.  Iu  Onaevod'H  eases  a  fatlier  and  two  of  Lis  ehildn-ii  wore 
iifTecteil  ill  tluH  way  after  measles,  so  that  |)rpdispositiou  eviileiitly 
plays  a  large  part  in  the  production  of  the  leniou.  The  iiiuwt  iuipor- 
tuut  clinical  [loiut  in  to  recoguiKe  that  the  prognosis  is  not  had  iu  all 
ra»es,  Imt  that  recovery  of  tiiucliou  may  oi-cur. 

"  pKt\iiti>-Aktxy"  till'/  "  f-hUi-  UinKriuimiti-fl  ,S''7('Cf".iV."— Occasionally 
duriu);  the  pyresial  stiiges  or  diiiiu^  coiivalescemv  Ihei n  is  developed, 
itit  \»  the  cast)  with  UKut  other  acute  iufoctlouu  disoiiHes.  commuul^ 
with  great  raiiidity,  a  prctfouud  ain-etioii  of  the  nervous  system.  <'har 
ucterized  usually  by  loss  of  cousciouHuesH;  tlie  ]iatieut,  if  he  survive, 
lieiug  found  ou  recuvf-ry  of  eousiriousnesN  to  lie  bereft  of  Hjiiieeli  iiiiil 
to  be  Hufferiug  from  exteusivB  paralysis,  paresis,  or  ataxia.  From 
thii*  (t^iditiou  he  nui.y  recover  eoriiplet<>ly,  or  he  miiy  develop  symp- 
toms rest-mbliiig  those  of  (liHsemiiiated  sclerosis,  hut  with  this  ilifl'er- 
enco  that  llie  diHetu<j_>  is  not  pn  ■gressivi-  hut  rather  rej,'resHive.  1l  the 
cases  fatal  at  au  earl\  stii^f,  the  elianf;es  in  tiie  central  uervtms  sys- 
ti-m  nppear  to  have  been  niaitilv  or  primarily  viweuhir;  mid  the  luosi 
reafioualile  hypotliesi.-*  to  aceount  f-^r  tliose  cases  in  vvhicli  couiplett 
recovery  takes  place  at  un  early  dati-  is  that  they  also  aro  due  to  vas- 
cular dei'annemeut.  Analogy  Mould  sugp-st  that  tliis  vaseuiar  <le- 
rmtgeioent  is  produced  by  the  circulalion  of  soluble  poisons.  Cusok 
also  occur  occasionally  in  which  tlie  syni[>tonis  are  those  of  aeutf 
ascendiug  paralysis,  which  present  a  very  close  analogy  to  well- 
marked  examples  rf  posldiphtherial  parabsis.  Ijiiiidou/y  ha^ 
referred  to  cjiseB  nf  this  tyi>p,  describing  them  as  "exteuwive,  Hiiceml- 
iug,  diffuse,  or  disseminated."  In  some  'if  the  cases  rcpoiteil  i(  i. 
impoiMiblo  to  meet  the  {ilijectiou  that  the  sxmploms  Mere  reidl*  ihlc 
to  coDcurrent  di|ihtheria,  sincn  sonitsof  tliose  who  have  re]ioi'ted  ca«c» 
have  not  diiKrussod  the  point  or  have  afforded  iiisiidieleiit  eviih'iice. 
It  ii*.  however,  unlikely  that  this  explanation  woulil  iiccuiint  fur  al! 
the  cases  and  we  haie  tlie  direct  evidence  of  Bartlioz  and  Saiiue  wlit 
Btote  thai  in  eight  cases  collected  In  them  there  coiihl  1m-  misns|ticioi 
of  diphtheria.  The  symphuuB  iu  these  eases  wi're  ]>als\  '-f  tln'  sofi 
palate,  the  pharynx,  the  tongue,  aud  the  nmsdos  of  the  week.  Tin 
aflTectiou  of  the  muscles  was  paresis  rather  than  paralysis;  iu  foui 
oases  it  appeared  doriiig  the  earliest  days  of  the  diseiMe,  and  in 
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the  four  otbei-8  three  weeks  after.  All  the  cases  recovered  iii  from 
three  to  twenty  dajs.  It  is  common  to  assume  that  diphtherial  par- 
alysis, if  it  do  uot  cause  death  at  an  early  age,  always  ends  in  recov- 
ery, that  is  to  say,  that  the  parts  paralyzed  recover  their  fonction. 
This,  however,  is  not  always  the  case.  Some  permanent  affection  of 
the  muHcles  of  deglutition  or  phonation  remains  in  certain  patients. 
In  others  tliero  remains  some  disonler  of  the  motor  fonctions  of  the 
lower  limbs,  spoken  of  commonly  as  paraplegia  or  paraparesis,  but 
in  which  some  degree  of  ataxia  exists.  Further,  it  is  important  in 
this  connection  to  note  that  cases  of  the  type  of  "false  disseminated 
sclerosis"  have  l>eeu  observed  after  diphtheria  (Stadhagen,  Schoen- 
feldt).  The  analogy,  therefore,  between  the  cases  of  this  order  which 
occur  in  relation  with  measles  and  tlie  far  more  familiar  cases  of  de- 
raugHnient  of  the  nervous  system  produced  by  the  poisons  of  diph- 
theria is  therefore  very  close,  and  the  following  classification  of  such 
cases  which  I  liave  advauced  elsewhere"  is  oseful.  Cases  of  widely 
diffused  nervous  affeittion,  lastii^  for  varying  periods: 

(")  Acute  disseminated  myelitis. 

(fi)  Gases  presenting  at  a  later  date  symptoms  resembling  dissem- 
inated sclerosis  (fals<s  disseminated  sclerosis). 

(r)  Cases  iu  wliich,  with  some  symptoms  similar  to  those  of 
the  preceding  group,  the  most  iirominent  symptom  is  incoordina- 
tion. 

{ih  Cases  of  "extensive,  ascending,  diffuse,  or  disseminated" 
paralysis,  resembling  diphtherial  paralysis. 

Belation  of  Measles  to  Other  Diseases. 

As  lia.s  ftlreadj'  l>een  stated,  measles  is  a  disease  which  undoubtedly 
cfmduces  to  t  lio  devftlopmeut  i  >t  tubereulosis,  or,  in  the  words  of  Comby , 
"  Lii  loii'noli:  l'.^7  ui'V  tiiiiliiilii-  ciseiificlk-iiiciil  fiilnTC'ilisaiik:"  In  bring- 
ing abdut  tulH'rculosis,  pulmonary  or  general,  it  acts  in  two  ways. 
By  tlie  diiiuaK*'  iiiHicted  ou  the  mucous  membranes  and  on  the  lungs 
and  by  Uic  gcu<T;d  lowering  of  health  it  diminishes  resistance,  local 
an<l  general,  to  tuln'rcu]i>us  infection.  Or,  if  the  individual  bo  alread_v 
suflfering  from  <'hr(iiiic  gliiudnlar  tul>erculosiH,  it  favors  the  geueral- 
iziitiou  of  the  infection.  ISonio  evideucB  of  the  freijuency  with  which 
children  in  app;Lri'ut  health  are  the  subjects  of  latent  tuberculosis  is 
afforded  by  tlie  statistics  of  Geill"'  from  tlie  Blegdams  Hospital  iu 
Cojieuliageu.  He  made  the  post-mortem  examination  of  584  children 
under  fifteen  yejirs,  who  died  during  a  period  of  three  yeara  from 
various  acute  infectious  diseases,  and  found  naked-e>'e  evidence  of 
tuberculosis  in  198,  or  34  per  cent. ;   under  two  years  of  age  the  per- 


MtLATION  OK  HEAaLES  TO  CWHEB  DISEaBEA.  153 

esotige  was  21.2:  over  tliat  a^e,  between  41)  iiiid  47  |)or  cent.  The 
IrmpliAlio  f^lauils  v/vra  afTuctcil  iu  all  t.Le  lOB  cai^CR,  au<l  were  alone 
iffectea  in  79. 

It  liiia  \)een  iiiniiitniiRvl  tliiit  ii  (lieeiise  iimli^tiut^ii.sliHlile  from 
whooping-cough  in  freiiuently  a  sequel  of  loeaales.  Some  of  the  cases 
npoii  which  thiit  opiuiou  i*  (oumled  are  prubabl.v  examples  of  paros- 
vsnial  ciiuyli  rlue  to  luf-srtuii'  exi^rted  liy  eiilaryeil  tiietliastiiial  ulaiuls. 
The  reaemliliUHt'  t.f  the  symptoms  is  iudoed  so  diiso  tbat  GiieiiPuu 
de  Musay  ai'gueil  tliat  the  true  pathology  of  whoniiiug-cnn^jh  was  a 
spccilic  eiilar|/;emeut  of  tlio  tniclionbrnnchial  jjilaiiils.  With  rpfjtinl 
to  tme  whoopiuy-coujih,  the  tiutti  itpio^ai's  to  l>e  timt  measles  pre- 
(liMpfisfH  to  whoopiiig-co«nh  anil  i-uy-  irma. 

Sileasles  may  be  |>n*ie(lc!(l  or  followed  hy  scarlet  fever  at  a  short 
iutorval,  but  it  is  prolwiblt  that  some  of  tlie  cases,  siipjiosid  lo  In*  px- 
amples  of  this  occurrence,  are  iu  fact  <bie  to  an  error  of  ilia^jnosis  {nee 
DiaguosiiD>.  The  couiuirrpnt-o  of  scarlet  fever  with  iiieashs  vi  r_v  much 
ajl^ivates  the  prognosis;  thus  Htwe  iu  ten  siicli  cases  observed  ver.v 
high  (ever  with  severe  complications,  and  lost  eight  of  tlio  ijatients. 
The  eni|(tiou  of  varicella  has  also  occurred  durinji  th<;  j>ro(;re8»  of  a 
case  of  ninaiilea.  but  tlie  ooucuiTeuce  does  not  ajipear  materially  to 
modify  the  proi^ntMie. 

Measles  and  Pregnancy. 

It  has  lieeu  asserted  by  some  that  a  pre)<na'Ut  woman  ia  not  liable 
to  contract  uipjisles,  but  this  statement  rests  upnn  a  misapprchi>nsiou. 
The  occurrence  is  rare,  owiny  iu  all  probability  to  the  fiut  that  moat 
women  in  civilized  countries  have  suffered  from  the  disease  iu  child- 
hood and  have  thus  accjuired  immunity.  The  disease  develop.^i  in  a 
pregnant  woman  after  the  usual  jifrind  of  incubjitiou,  and  tliL'  synip- 
totuR  do  not  differ  iu  any  respect  from  those  ()bserved  under  other 
circumstauces.  The  most  common  and  serious  complication  is  brou- 
chojiueumimia.  In  many  cases  on  record,  idjurlion  nr  hibor  has 
occurred  either  at  the  onset  of  the  disease  or  more  coiximouly  during 
the  eruptive  sta^e,  whatever  the  stage  of  ne.statioii  which  may  have 
been  reached.  The  patient  is  seized  with  labor  pains  at  about  the 
time  the  rash  comes  out.  Intraiit'Tiim  infncti'm  apjxNirs  to  be  the 
rule,  so  that  the  child  may  Iw  bora  with  the  eru|>tiou  upon  it.  or, 
if  the  mother  is  in  the  prodromal  hta^fc  when  birlJi  takes  place, 
the  child  will  jirobably  hav(^  Hie  i-ruittion  at  almut  the  wame  time  us 
the  mother,  or  a  tiny  or  two  Inter,  Only  in  very  rare  cases  has  the 
vniption  appeared  at  such  an  interval  as  to  render  it  pr'ibable  that 
the  child  contracted  the  dinease  from  the  motlier  afler  birth.  Puer- 
I)eral  septictemia  has  beeu  observed  after  delivery,   but   much  less 


154  VILLUUfl — HEABLEH. 

ofteu  tlmn  iu  (nierpera!  women  attttrked  Iiy  scarlet  fever.  Sevprtf 
hemorrhage  after  deliver^'  is  a  [wssible  i:niii]ilication  wliirh  must  hv 
borne  iu  miud.  Meaeles  may  Jevelo}!  during  the  lying-iu  ]»eriod  a.U 
ter  delivery.  Iu  tho  rare  iustaucea  in  wbit-h  this  bus  hocti  olwpned, 
it  lias  canned  mucb  auxif-t\-,  since  the  diagnosis  from  6epti<;u?miii 
accompanied  by  rash  baa  been  at  flrat  difficult, 

The  proyuoaia  of  measles  in  |ire(jii.Hiit  women  is  favorable,  ibi> 
only  reKervatiou-H  bi'iuy  tbiit  (1 1  if  miacarrince  doiiu  not  occur,  lirou- 
chi) pneumonia,  aliouhl  it  develop  as  a  efim])li cation,  is  liable  to  cause 
greater  embarrMsament  of  the  respiratory  function,  owing  tj>  the  dis- 
tention of  th«  alidnmt'U,  and  that  (2)  if  miscarriage  iloe.s  (M-cur,  the 
patient  is  rendered  rather  mure  liahla  to  contract  septiojemia,  siuct^ 
till*  avMteiiiie  infection  of  iiieash?a  appears  to  predispose  to  septic  iu- 
feclioii.  A  preynant  womiiu,  especially  one  advanced  in  pregusuoy, 
who  has  not  acijuired  immunity  by  an  attack  in  cliildhootl,  should 
thiTL'fnrn  be  advised  to  avoid  cuntact  with  children  aofferiug  from 
measles. 

Diagnosis. 

The  diagnosis  of  measles,  nhich  it  may  be  exceedingly  important 
t*)  niaki)  iu  thu  prodnniiiil  stagi-,  since  tliLi  infection  is  then  very  ac- 
tive, is  ofti'U  diihi'ult  at  ihnt  period.  In  a  mild  case  the  symptums 
reni!iiilih'  llici.sf  of  coryza  vitv  cluscly,  but  iu  an  average  case  of  mea- 
ahis  till-  child  is  from  the  fii'st  more  dcprosaed  tlian  with  ordinary 
ctiryza  iiiid  the  ti'uip.-i'jitui'e  is  Idgher.  Mut  the  i>ractitioner  must  not 
let  himsi'ir  1h.'  deceived  into  supposing  thiit  the  remission  in  the  tem- 
pi-nitiini  and  general  symptojiiM  which  i«'cnrs  usually  on  llie  sectmd 
or  third  day  of  the  invasion  "f  ujeasles,  nuirka  the  diaappcarauco  of 
coryza.  di/liiriizn,  if  accompauii'd  by  much  coryza,  may  resemble 
very  chiwely  lln-  onsii-t  o[  nn-jisles,  and  the  resemblance  nmv  lie  the 
closer  if  there  be  much  depression  and  high  lejnjierature.  The  niont 
chariwteristic  single  synjptom  uf  the  prndromal  stage  of  meaales  is 
phol'iphiibia.  In  a  child  «  ho  has  not  jirevionsly  anffered  fnmi  mea- 
sles the  sudden  onset  of  coryzii  accompanied  by  dread  of  light  wi>uld 
raise  a  very  stronj^  |jre«uiuption  of  measles,  and  it  would  bo  impni- 
dent  to  liazard  a  snggi'sllou  of  jnthien^-.a  even  if  that  disease  were 
jirevaient.  In  schools  in  particular  it  is  dosifdile  to  i.solale  on  aua- 
picii)n,  ^Vlinu  ouo  caso  has  oecurreil.  a  careful  watch  iiuiat  be  kept 
on  .all  tiiisceplibhi  children  who  ha\e  been  in  contactwith  the  patient, 
and  any  altjick  of  the  natur-'  of  coryza,  however  mild,  should  l>e  held 
to  1m»  under  »u«picion  of  marking  the  invriHlou  of  measles,  ^^^len  the 
eryHienia  of  llie  palate  u-nnnibeiii  i  appears  early,  it  will  lie  uf  nsttittt- 


The  bright  erj  theraatoUB  flush  whit-h  scimetiuies  precetles  the  true 
erotitiou  uf  meuoles  iij«,v  give  riao  to  a.  MUcpicuou  uf  ncarlei  jnuT ;  but 
th«rashia  usually  limited  to  the  luce  nml  leas  brilliuut,  thoskiu  iHletw 
puuf^ftiitly  hut,  nad  the  affecUou  of  the  throat  in  mildor.  Moieoier,  the 
child  iviJl  iisuftlly  htivc  iiirpiwlj-  liet-ii  ill  forseverul  davH,  whicli  wimld 
render  warlet  (everuixlikely.  However,  taaiiy  case  in  whiuh  u  ihmbt 
ia  felt,  thp  only  |)r»deut  cnnrse  is  to  inolate  thu  |mtieut  as  thcjiinh  the 
tUagnoiiiii  cii  Hcarlet  fever  were  aasiired,  iiutil  llie  doiibt"  are  set  at  rest 
by  tlie  cuiirso  of  the  illiie«8.  Thf'  ditKciilty  diiriun  the  eruptive  Hta^e 
IB  aa  a  rule  very  much  leas,  siuco  the  erii|itiuii,  tjikt-ii  toj^etlier  with  (lie 
gi3iieridKyiiiptumH,  chu  leave  little  doubt  as  to  the  uatiire  uf  the  luahtdy. 
The  chief  sonrc©  of  error  ia  the  reaeitibhiuee  Ijetweeu  a  mild  nttiu'k  <if 
tueiuilcx  aud  a  coiio  nf  riihvHn.  iu  nhitli  the  emiitioii  is  nf  the  iiior- 
biUifortu  type,  a^  ia  iiHual.  Iu  rubella  there  are  either  iin  pindroiiies 
or  they  ai'e  of  an  exceeilinylv  mild  kind,  and  even  at  the  ouwet  of  the 
eruption  (he  patient  does  unt  us  n  rule  feel  very  ill  nor  is  the  ti'ni]n.'r- 
ature  much  raised.*  C'oryza  is  less  and  photoiihiibianeuemlly  (ilweut. 
Tlie  rash  vonies  ont  luoro  rapidly  and  not  by  a,  gradiiid  spread  from 
above  downwards  as  in  measles,  there  is  no  (-imulliem,  and  (In-  i-u- 
largemeut  of  the  lyii]|)liatie  glands  is  often  couHidcrabU'  \  ^,'re;iter  than 
in  meaaleH)  aud  quite  out  of  jiroportioii  to  tlit«  phurvu^itis,  if  t1ii»4 1>e 
preHOut.  There  is  as  a  rule  littlo  or  no  brouehitis,  aud  the  touj^ue  is 
clean  or  only  very  slightly  fun'ed.  HtiMnhi  and  I'l-i/Z/niii'i,  wliether 
idiopathic  or  synijitomatif.  nmy  give  rise  to  some  hesitation.  The 
onset  of  idiopathic  roseola  may  lie  ju'eeeded  1^'  some  Hlit;ht  i-U-vntion 
of  U>mperatura  (100°  to  lO'i""  F.  \  rcstlpHSue.'iK,  rapid  pulse,  furred 
lougue,  and  in  some  aises  redness  of  tlie  ]i;ihtt(-.  Tin*  prn|iti(Hi  aji- 
peant  early,  usually  in  a  fi-w  hours,  aud  Is  very  irregular  in  form  and 
diatributiou.  It  may  lesemble  the  true  exauthem  ver\  eloselv,  but 
the  general  svuijitonis  are  less  severe,  the  tempenitiire  falU  soon  after 
the  rash  ajijiears,  there  in  no  photuphobia,  nud  curyxa  is  not  a  jmi't  of 
the  attack.  The  iirmlromal  ranh  fit  ffin'ii!u  may  present  a  eerlaiu 
reitembhinee  to  the  eruption  nf  mea.sle.s,  aud  Osier  a-lmlt.t  Hint  it  i-an- 
not  always  bo  distinguished  froiu  it.  The  mistakes  on  reeord,  how- 
ever, are  iustauees  iu  which  the  cNantheii'  of  meiLsles  lia-s  lieeu  sup- 
jioHed  to  be  the  priKlromal  rath  of  siuallp<i\.  Sntnewhiit  similar 
raidies  may  occur  duriug  the  period  of  iuva-iiou  of  varioeUa  ami  vac- 


•  An  experipjiccd  country  prutUlIoncr  imro  munrkiil  In  iiir'  lliiit  lie  Imil  utlcn 
been  niiicli  naeistcd  Iu  oaiiiii^  Iu  u  diiignoHlH  by  o)isi'i'viii|-  ihui.  ulirii  llmt  i'(ilk'<l  tu  n 
llouw  Iu  wliicli  cliildreti  were  suffering  fioni  ^ciirlil  U-vvt  lir  foiinil  Ilii'tii  In  lirri.  if 
Ihcy  vim  Buffering  from  llii-  enrly  «tngi-  iif  tiu'iislL'n  llipy  witi?  wuiiii;  l[»rli-sf>ly  In  ii 
chair  or  lying  on  a  sofa  In  Ihcir  nursery,  but  tliiil  if  they  iind  Gtrmnu  nn'tiiilKB  tlii-y 
met  Llm  ia  tlie  ball  and  ihowed  tiim  Uiutr  spuu  i 
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cilia,  of  the  algid  stage  of  cliolera,  while  roseola  febriUs  is  a  leooff- 
uizeil  coiiiplicatinii  of  diphtheria  and  malaria. 

The  ranhes  which  luay  follow  the  injection  of  diphtherial  anti- 
toxic HRi-uiu  iind  autintreptococcal  serum  have  Bometimes  given  rise 
to  doubt.  Of  rashes  due  to  dnig»,  that  pnxlaced  by  chloral  most 
resembles  the  exaufhcm  of  measles,  bat  the  refiemblance  is  not  very 
oloao  luid  tliis  is  still  more  trae  of  the  sutipyrin  rash  occasionally 
seen  iu  iliildit-ii.  Amh:  i/eiieial  eczema,  which  occasionally  spreads 
iu  ail  epidi'iiiic  fa^liinu,  may  preseut  a  certain  resemblance  to  measles 
on  suiterliciitl  esaiuiiiatiou,  e8i»ecially  if  it  be  complicated  by  oph- 
thiUmia,  i\s  is  Hoitietimes  the  case.  A  carefnl  examioation  of  the 
(lianicter  aud  distrilititioii  of  the  eruption,  which  is  usually  accom- 
[iiiuied  by  ncnae  scabbing  or  cnistiug  even  iu  an  early  stage,  Trill,  in 
coiijiiiK'tiim  with  the  t^eueral  oousideratious  mentioned  above,  render 
uuy  error  iiupussilile. 

Iu  all  siK-h  cases  uU  the  oiroamstances  of  the  case,  the  risks  of 
iufectioii,  aud  so  on,  must  l>e  taken  into  consideration.  As  Crocker 
haM  well  said :  "  It  uiiiKt  always  be  borne  in  mind  that  the  diagnosis 
of  all  the  oxaiilht'miita  should  uever  be  made  on  the  rash  alone,  and 
iudfcd  mit  on  any  one  or  two  symptoms,  as  there  is  great  variation 
iu  the  develupuieut  of  every  feature  of  these  diseases,  as  regards  in- 
cubatiou,  ]jrodroiuata,  and  geueral  symptomatology,  and  in  donbtfol 
cases  a  t-onclusioii  can  only  l)e  arrived  at  by  carefully  weighing  the 
rivniptouis  as  a  wliote,  aud  uoticiug  accurately  how  the  supposed 
e\anthei]i  differs  from  the  u»)ual  type,  remeudwriug  that  the  more 
fully  the  rash  is  de\eloiied  the  less  likely  are  the  other  criteria  to  fail 
iu  u  real  exauthematous  fever," 

Prophylaxis. 

Ill  consideriu^'  tlic  projihylaxis  of  measles  we  must  look  at  the 
fjuestion  from  two  j.oints  of  view.  \Ve  have  to  consider  the  preven- 
tion of  tlie  sju'eail  of  tlie  disease,  an  undertaking  which  is  at  tlie 
|jresent  moment  the  despair  of  the  medical  officers  of  sanitary  author- 
ities, and  the  j'revi'ntiou  of  the  lai^o  mortality  which  the  disease 
]inidiu'es,  Tlie  latter  object  may  Ijo  sought  with  more  hoi>e  of  snc- 
rcn>i,  fof  the  ijjortiility  ]>rodiieed  by  nieanles  is  mainly  due  to  its  coin- 
]ili(-;itions,  of  wliieh  most  may  be  preveuteil,  or  at  least  very  much 
diminished  in  severity, 

Tlie  j^reat  iliHieiilties  in  the  way  of  applyinj;  tlie  methods  of  isola- 
tion and  disinfe{'tioiL,  ordinarily  fi>uud  effectual  for  checking  infectious 
diseases,  to  Hie  im'venfion  of  the  spread  <if  measles  are  the  extremely 
infeetions  cliaractt-r  of  the  ilisease,  esiiecinlly  iu  the  early  stage  when 
the  symptoms  are  not,  iu  the  abjeuce  of  an  epidemic,  sufficiently  dis- 
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Ifawtivct  to  allow  a  positiv*^  ilia^uonis  to  he  iiiiule,  and  tlio  uxtraortU- 
n«Tr  riipidity  with  which  an  ejnilemic  of  uieaHles  nrtsiiiiies  liirtje 
proportions.  To  these  rnav  he  inhl.'d  the  imliffiTrnL-i-  of  the  puljlic 
ftod  tho  Km&U  estimation  in  whii-h  iiiPiiwlcii  is  liekl  iw  a,  rule  l>v  them. 

L'fHiii  the  valiiahlo  repurt  "On  thi-  Cmitrol  of  Mi'iuilos"  hv  Dr. 
Theodore  Thomson,"  to  which  refereiico  liJtM  ali'eail\  In-cl  iiiiide,  iiud 
npoii  a  criticiHiii  of  itt  condiwioujt  imd  i-ecnninienddtiunH  contfiined 
in  n  pa]>er  read  hv  Dr.  Kenw<Md"  l)efiim  the  Sauiturv  lustitiit*^-,  I 
fihiill  mainly  rely  in  wliiit  fnUnws.  It  «liimM  lir^  said  thut  Dr.  TUfii- 
dore  Thomson's  report  was  written  atler  a  pmlinii^'fid  iiud  Ciireful 
iiic|uiry,  dnring  wluch  lie  visited  it  inniil"ri>f  locaHliea  where  viirinuH 
schemes  of  prevention  Iiad  heen  tried,  and  after  a  couipii-te  ['saiiiiud- 
tiou  of  the  docnmeuts  and  of  tho  results  fittaiued.  It  will  lie  well  tn 
give  first  of  all  the  means  recoin mended  by  Dr.  Thomsnu  for  ohtiiin- 
ing  control  of  measles,  and  it  will  Iw  convenient  to  do  this  in  tho  fol- 
lowing twlmlar  form,  for  whifli  Iain  partly  indehteil  In  Di.  Keiiwooil'M 
paper.  The  series  of  propositions  advaiictid  Ity  Dr.  Thomson  may  bo 
thnft  Ruiuuiarized : 

vl.  Smirces  ichcntr  vi/hniinllon  moi/  be  ohfnmufi os  refjani:!  ncciivrcnce 

1,  The  adoption  of  compulsory  notification  by  the  medical  at- 
toudant  and  hoiisehnlder.  This  must  Imj  regarded  as  di'fi'i'tivi-  for 
reasons  given  below,  but  the  information  thus  n'L'fived  may  lie  used 
a«  n  clew  to  the  detection  of  other  casPB.  Efforts  must  be  nniulo  to 
insnre  systematic:  notifienlion  by  the  liouselioldern ;  i\H  by  ihe  dis- 
tribution tliroUKh  tlie  medium  of  scliocils,  or  by  iiImwirdiiiK.  of  liaiid- 
billa  impresaint;  on  householders  their  duty,  ami  tlieir  liability  if 
thoy  fail  I"  notify. 

3.  Careful  inquiry  in  every  instance  to  trace,  where  possible,  the 
Sonrceof  iufeetion;  supplemented  by  hnuse-lo-house  visitiiliou  in  the 
immediate  neighborhood,  where  necewsary. 

3,  Notification  liy  school  authorities  of  auy  kuowu  or  suspected 
caaes  of  measles,  of  which  they  have  in  form  at  ion,  and  idsn  of  the 
SBinOB  and  addresses  of  aliseutees  from  school.  This  .should  lie  made 
obligatory  in  municipal  schools,  and  efforts  shouhT  be  made  to  I'lilist 
the  co6peratii,n  of  tho  masters  or  mistresses  of  jirivatn  bcIiooIh  and 
thei  teat'hei-s  in  Sumhty-seliools.  The  iuforuiation  in'cds  to  In-  given 
systematically,  that  is  to  say.  diirinj.;  iiiterepid<-iiiii-  perindw,  as 
well  aa  when  epidemics  <if  measles  jirevjiil.  Hiiiiihiry  Hulhoiities 
in  receipt  of  informatinn  derived  from  schooi  authorities  should, 
it  ne*'d  hardly  l»e  said,  regard  kuowlpdj,'e  of  eiises  in  this  way 
reported  to  them  as  iiossihle  clewn  to  the  detection  of  other  and 
anknowu  ca«o». 
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4.  Tiiformatinn.  Rpnpral  nr  partiailnr,  fiom  persons  iiml  ofK*- 
iiizHtiiiiiH  reiiilerint;  iiaaiBtauio  meilR'al  or  elepinoayuary  to  the  itoor, 
from  the  clergy,  aud  from  cliiirch  organizations  generally. 

B.  Mei'Hirrt^s  wlmrehif  extension  of  vieastes  wilhln  the  invaded  dwtU- 
iiKj  mi'ii  hi:  luiiitrd. 

1.  Every  lionseholil  known  hy  the  sanitary  authority  to  be  in- 
Tftilpd  ftliould  at  once  lie  visited  hy  an  officer  of  tlie  Healtli  Depart- 
ment for  tlie  pnrpoHft  of  ai^ct-rUiiniiig  what  atejis  hava  Iweu  tjikon 
towards  iittaininout  of  proper  iaolation  of  the  sick  person,  iiml  of 
mivisiuj;,  if  ni'i'essnry,  fiirtli(^r  ffforts  in  thf*  direction  nf  safe^uinliog 
othi-r  iunmtes  of  the  dwplling.  In  addition  to  verlwd  inatnictiou  ou 
this  Biilijeet,  printud  forma  eautaiuiu{i  ^imihir  adrice  may  with  ftd- 
Viintjinis  1)0  li>ft  witli  the  hiniselioldcr.  During  tho  infections  jieriod 
tlie  piilit'iit,  if  not  ri-movt'd  tent  hospitiil  fur  infections  diseases,  nhouM 
bo  kapt  npjirt  from  other  niGnibers  of  tiie  fiimily,  in  a  suitable  room 
and  in  rhar^je  r^f  im  nttendiint  who  sliunid  have  no  personal  commnni- 
cation  with  otli-T  iinii.itcn  <■(  tliohonse;  and  precautions  of  cloanlinoss 
aii<l  disinfection  shonld  be  tiikon. 

2.  Freiinoiit  visits  slinnld  be  made  to  the  honwliold  l>y  ofHcers 
of  llic  saniliiry  anlhorily,  with  thu  view  of  seeing;  that  prpcaiition* 
against  spread  nf  infection  are  not  relaxed  so  hmg  as  there  is  dan^r 
of  the  dist'asp  lieinf;  cotniniinieati'd  to  othei-s.  Sueh  visits  should 
serve  alMo  tn  aii]  in  tlie  early  detection  of  other  cases  in  tlin  same 
family.  For  not  lens  than  fourteen  days  ntler  <lisinfection  of  the 
inviided  dwellin.ii  niendiers  of  the  honseliohl  slionld  be  kept  under 
observation,  iin<l  they  should  rercivo  instruction  to  (■"nminnicnte  at 
once  with  tlie  medical  nlhcer  of  liealth  on  the  appearance  amon^  thom 
of  any  susjiicious  Kyniptorni. 

3.  Wlicre  it  is  foniid  imiiossible  owing  to  inadeipiatfl  Jionse 
acconimodiitiiin  or  other  reasons  In  isolate  the  sick  properly,  it  is 
most  desii'iiblo  that  the  patient,  if  the  state  of  Ids  health  permit, 
shouhl  be  at  onct*  removed  to  ii  Huitable  lioRpit-'d. 

i.  After  recovery  nf  the  jiatieiit  or  after  his  removal  to  a  hospital, 
tlic  rnom  or  rooms  that  jiavc  been  occupied  liy  him,  and  all  articles 
that  nniy  have  been  infected,  should  be  tlinronghly  disinfected. 

('.  Meiixiii'i'it  vhrri'hi]  exIi'tiHtoii  nf  iii'-iixlrn  Ihfonrjh'Mit  f/it  invaded 
dix/rirt  nitty  In-  rln-i-kol. 

1.  Tim  notiticatioii  by  the  Heidth  Dcjiarlment  of  tho  occurrence 
of  measles  In  H'OiooI  authorities, 

'i.  The  I'xchirtinn  from  si-hnol  for  a  jirfscribed  perioil.  or  pending 
tile  production  of  a  medieal  certilicate  of  (")  nil  members  nf  invaded 
nousi'hnlds;  i/o  children  kunwii  |i>  havi'  been  in  (personal  communi- 
cation with  houses  in  which  measles  is  known  to  have  broken  out; 
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(c)  children  of  hoaBeholds  not  yet  invaded  bat  in  clc»e  relation  with 
hooaes  already  invaded. 

3.  Closure  of  elementary  Bchools.  To  be  effectual  this  must  in- 
clode  all  private  Bchools  for  yonng  children  and  all  Snnday-schools. 
If  it  cannot  be  made  tmiveraal  it  is  not  worth  attempting.  To  close 
the  day-achools  and  leave  the  Sunday -schools  open  may  be  expected 
to  have  the  effect  of  Bi>reading  the  epidemic  over  a  longer  period  of 
time  witliont  producing  any  such  diminution  in  the  total  number  of 
cases  as  would  compensate  tlie  community  for  the  great  inconvenience 
caused  by  the  closure  of  the  elementary  schools.  School  closure,  if 
resorted  to,  should  not  be  adopted  while  there  is  reaaousble  prospect 
of  effectively  controlling  measles  by  other  means ;  nor  on  the  other 
hand  should  it  be  postponed  until  prospect  of  benefit  from  this  meas- 
ure hiis  wellnigh  disappeared. 

4.  Precautions  with  reference  to  library  books.  The  librarians 
of  public  libraries  should  be  systematically  informed  by  the  sanitary 
authority  of  the  names  and  addresses  of  all  persons  known  to  be 
suffering  from  measles,  with  a  view  to  not  supplying  books  to  any 
member  of  au  invaded  household  until  further  informed  by  the  sani- 
tary authority  that  this  may  be  done  with  safety. 

5.  Prohibition  of  those  residing  in  invaded  households  from 
carrying  on  their  occupations,  when  snch  a  step  appears  necessary. 

6.  Instruction  of  the  pnblic  upon  the  gravity  of  measles,  espe- 
cially among  infants  and  young  children. 

7.  Temporary  addition  to  the  sanitary  staff  during  times  of  epi- 
demic prevalence  of  measles,  for  the  ])urpoae  of  effecting  the  neces- 
sary in<iniries,  visits,  disinfections,  etc. 

It  will  be  seen  that  the  measures  suggested  are  of  a  most  elaborate 
character,  involving,  as  they  do,  the  ready  cooperation  ()f  the  govern- 
ing authorities,  masters  and  mistreasea  of  all  schools,  of  the  clergy 
of  all  denominations,  of  the  public  libraries  and  of  the  individual 
householders  with  the  municiiml  Health  Department  or  other  sani- 
tary authority  of  the  town  or  district.  Yet  Sir  Eichard  Thorne,  tlie 
principal  medical  officer  of  the  Local  Government  Board,  in  his 
official  minute  commending  Dr.  Theodore  Thomson's  report,  writes: 
"  It  cannot  be  too  clearly  understood  that  good  result  is  not  to  be 
expected  from  the  adoption  of  any  single  one  of  these  several  meas- 
ures; and  that  if  any  approach  to  com]ilete  success  be  aimed  at,  each 
one  of  the  several  me'^ures  indicated  must  be  regarded  as  necessary 
and  supplementary  to  the  others." 

With  regard  to  the  practical  value  from  the  public-health  point  of 
view  of  the  enforcement  of  the  notification  to  the  sanitary  authority 
of  the  district  of  every  case  of  measles,  much  difference  of  opinion 
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exists.  Dr.  Konworxi  made  a.  speiiHl  inquiry  iu  1897  and  he  found 
tliat  in  Eu«l(iu(l  77  diatricts  bad  adoiitcd  compulsory  uotiflcwtioii 
Iwfore  Miin^b,  1892,  aud  that  by  SLircli,  1897,  the  uotiGcation  had 
lieeu  revoked  iu  ii'2.  or  41.5  |)t>r  cent.  Of  tlie  remainiuK  45  districts 
only  '2  foiild,  alter  a  trial  of  five  years,  produce  auy  sati.sfiiftnry  sta- 
tiatieai  evidence  of  its  value.  In  12  it  was  l>elieved  tliat  the  meaHnre 
had  hiid  some  viiliie,  while  iu  the  reniaiiiitij,'  lii  tlio  iiit^dical  oflicors 
were  unalilu  to  nay  that  the  measure  had  boon  of  value. 

Tho  failure  of  notificatiou  is  due  to  many  caimeB.  One  is  the  ease 
with  which  «u  0|>ideuiie  may  Ite  atjirted  hy  patieuta  who  have  uot  yet 
reafhed  a  Hta^;o  in  whic'li  they  present  auy  ret'ii(;nizablo  symptoms,  or 
indeed  any  Hyiiiptoma  whatever.  A  very  striking  example  of  this  ict 
niveu  by  Dr.  Ffutou,  the  medical  officer  of  health  for  Coventry, 
Eut;ljii]d. 

"After  a  period  of  comparative  freethtm  an  outbreak  was  started 
as  follows:  Thirti^eii  children  attended  a  danciuR  class  one  afternoon. 
im-hidiuK  three  of  my  own  and  two  of  u  friend's  who  had  just  arrived 
in  the  district,  and  who  had  been  exposed  to  the  infection  of  measles 
before  arriving;.  These  two  children  came  to  my  house  and  spent  the 
evcuiiij,'  ill  my  preaeiiee.  There  was  nothing  to  attract  my  attention 
to  their  condition,  and  indeed,  so  well  were  the\  that  they  had  walked 
sis  mill's  ill  the  nioruiiLji,  liad  danced  in  the  ■T.fteruoon,  mid  walked 
hoim>  about  one  mile  at  night.  Nest  day  they  both  sickened  aud 
di-^velnpod  niennles.  Of  the  rcmaiuin)^  eleven  children  two  were  pre- 
sumitbly  inimuue,  having  previoLmly  sufl'i^red  from  measles,  but  the 
wholii  uf  the  nine  developi'd  iLK'awkw  durin;  the  following  fourteen 
days.  In  my  report  on  this  subject  urw  tho  following  remarks:  'It 
would  tiiiis  appear  that  infei'tion  may  be  contracted  from  an  individ- 
ual who,  tlii'iij^li  hiivinji  the  diseani-  iu  thu  t-vsletn,  has  not  yet  shown 
the  sliirhti'st  iiidicntion  <>f  i(;  bcariuj;  in  mind  this,  and  also  that  thn 
ubove-nvntioiieil  outbrunk  'n-cnrrcd  amouj,'  Ihe  more  oliservaut  and 
intelliiioiit  clascrs,  it  cannot  be  surprising  if  |ioorer  and  leas  careful 
piin'uts  send  thi-ir  chiMreti  to  school  occasionally  after  the  infections 
stable  luw  set  in,  and  that  tlie  jiresence  of  sncli  children  iu  school  or 
iu  public  places  shonld  rapidly  li^ht  up  an  epidemic  quite  beyond 
the  ciiutrol  nf  the  s.'uiitary  authority.'  " 

NotilicaHiiu  cuiL  l».'  of  value  only  if  effective  use  can  be  made  of  the 
information  thus  obtained.  Its  logical  (■ousiMjUence  should  be  isola- 
tion of  till'  Mick,  Isolalion  in  infections  hospitals  is  almost  if  not 
qnito  iniiiracticable,  lu'cansti  the  number  of  beds  which  would  have  t*i 
be  provided  would  be  ver.\'  larne  In  proportion  to  the  population, 
AVlicn  an  cpideuiic  is  once  on  foot  the  unnibi-r  of  cases  runs  up  by 
leaps  aud  Itouuds.  so  that  whereas  in  one  month  they  ma\  be  uum- 
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bered  by  tens,  in  the  nert  ihej  may  be  nnmbered  by  hnDdreds.  Thm 
in  Edinburgh  the  difference  between  one  nKmth  snd  the  n^xt  has  he&i 
eight  hondred,  and  both  in  thin  city  and  in  Biilenheail,  from  one- 
third  to  one-half  of  the  notificationa  made  in  a  year  have  been  re- 
ceived iu  a  single  month.  Not  only  would  it  be  necessary  to  ni*iFtUin 
A  large  hospital  all  the  year  ronnd,  bat  the  staff  most  also  be  large. 
To  qnote  the  words  of  Dr.  Kenwood:  "Think  of  the  eoormoBS  diffi- 
culties and  expense  of  administration  of  a  hospital,  say  of  two  hun- 
dred and  fifty  beds,  with  a  baby  nnder  five  in  seTeoty-fiTe  per  cent, 
of  them,  and  a  baby  of  two  in  a  considerable  number!  X  large  hos- 
pital, with  au  exceptionally  large  staff,  would  have  to  be  prepared, 
almost  at  any  moment,  to  leceire  measles  patieols  in  every  comma- 
nity  of  twenty  thousand ;  and  this  hospital,  and  at  least  a  large  part  of 
the  staff,  would  figure  as  a  heavy  permanent  expense  to  the  comma- 
uity,  although  for  many  months  at  a  time  it  might  not  be  required." 
Among  the  well-to-do  classes  a  great  deal  may  be  done  to  obtain 
effective  domestic  isolatioQ.  The  patient  should  be  nursed  in  a  sep- 
arate room  by  a  competent  person  who  should  not  be  allowed  to  come 
into  {lersonal  communication  with  other  inmates.  Bot  among  the 
tK>orer  classes  who  Uve  in  tenement  houses  or  small  cottages  this  is 
not,  as  a  rule,  practicable,  and  more  may  be  done  to  check  epidemic 
outbursts  of  measles  by  getting  control  of  the  elementary  schools, 
especially  those  for  infants  and  the  Sunday-schools,  than  by  any 
other  one  means.  The  Health  Department  ought  to  be  able  to  hear 
at  once  of  ever\-  absentee,  and  should  make  immediate  inquiries  to 
Bsoertain  whether  the  cause  is  illness.  In  this  way  it  would  get  to 
know  not  only  of  the  earliest  cases  of  measles,  but  also  of  whooping- 
cou^li,  scarlet  fever,  diphtheria,  and  "sore  throat."  If  the  case  be 
one  of  measles,  there  should  l)e  power  to  exclude  all  children  in  the 
house  from  school,  as  recommended  by  Dr.  Theodore  Thomson,  and 
at  the  same  time  information  should  be  conveyed  to  neighbors  by 
handbills  and  through  the  press  as  to  the  gravity  of  measles  in  infants 
and  young  children,  the  precautions  which  should  be  taken,  and  the 
need  for  early  medical  treatment.  Schools  are  the  great  centres  of 
dissemination  of  measles,  as  of  some  other  infectious  diseases,  and 
the  regular  medical  inspection  of  children  in  elementary  schools 
might  1)6  trusted  to  do  much  towards  checking  epidemics  at  their 
commencement,  When  an  epidemic  has  begun,  daily  medical  inspec- 
tion is  the  only  substitute  which  can  be  suggested  for  closure  of  the 
schools,  should  that  not  be  found  expedient.  One  of  the  advantages 
which  may  justly  be  claimed  for  a  system  of  notification  is  that  it 
would  make  the  Health  Department  aware  of  the  occurrence  of  cases 
in  houses  from  which  food  was  retailed  (milkmen,  confectioners,  etc.), 
Vol..  XIV.— n 
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ami  would  enable  it  to  take  special  precautions.  In  small  country 
coniuiunitius  also  where  tLe  growth  of  au  epidemic  of  measles  is  less 
i-apid,  the  Hjstenj  is  capable  of  reuderioK  consiJorable  service  if 
exteuiled  over  n  sufficicntlv  wide  area.  Notificatiou  also  euublr>a  the 
Hejilth  Departiiieut  to  provide  for  the  effei:tive  disinfection  of  houses 
after  the  patients  in  them  have  recovered  or  have  been  removed. 

Other  prpcaiitiijua  which  uiiiy  be  taken  liv  the  Hefiltb  Department 
are  suificieutlv  iudinitad  in  the  acheme  ([noted  from  Dr.  Theodore 
Thomson's  report.  The  following  handbill,  issued  by  Dr.  J.  B.  Rns- 
sell  tor  the  OlasRow  Health  Oummittee,  which  is  printed  with  the 
omission  of  three  iioucludiu);  jiiiragraphs  not  of  general  application, 
may  be  found  useful  as  a  model : 

HINTS  ABOUT 

THE 

PKEVENTION   OF   MKASLES. 


The  Committtt  on  Jlenlth  of  Glatgoir  hope  t/uit  partnU  nnd  oUier*  'eUl  rtad  thu  fiaper 
eiirr/'iH;/,  uml  iff-ijil  Ih--  iiinlnirli-iiif  ir^hirh  it  rniilain*,  and  any  otAtn  ffivtn  bg 
tliC  mclicul  tiKeiidant  liariny  the  mime  end  ii\  new. 


Uoaslee  ie  a.  dangerous  dieease,  mi'.'  -if  llic  iiiOBl  iJiingi^roiiB  with  wliii^h  a 
cliiM  iinUerBve  vtar^  of  a^'i-iud  litutlncltpd,  ll  isespi-ciftlly  upt  to  lie  fiiinl  totcelli- 
iii^  rlillilrcii,  II  tcmls  l.o  kill  liy  proiluriiig  iiilliLiiininiirins  nf  tlip  lunga.  It  prt-- 
^iim-s  Ihe  nny  for  coii.'<iiiii|iIi<.>it.  U  tL'iiilH  In  iimini  Ly  proiluiiiig  iiilliimmntionsof 
tlie  tnra  iinil  I'yi'.t. 

Ill  (ilii.igdn'.  iliiriiii;  Llie  liuil  iUi'  jmirs,  mtusli's  liiis  ciiust'il  llin-e  ikullia  for  evcty 
ono  wliirli  liris  Iieiii  I'liusiiil  liy  Hi-urk-t  fi'ViT  Uiily  one  infcptinua  iHseHsn  Iih8  I>wii 
iiiort  cii'Sl.riKitlvi' iif  lifr.  vii..  wli.iopirig  riiiigli,  S[™sli-s  lius  riirrieil -iff  mure  Ibnn 
four  tiriii-s  lis  iiHuiy  iirrauiis  iis  I'titcrir  fi'Vcr. 

H  is  lliurcfim'  »  great  miatake  to  look  upon  meaalsE  as  a  trifling  diaeaasL 

T)ic  older  u  I'liiy  is  the  k-sa  llktty  in  it  In  milcli  MenalFi^;  ami,  If  il  dnen.  the  Ices 
llki'lj  U  il  lo  die, 

If  every  child  ruiild  be  prntccted  from  iiienKli:!!  ualil  ii  luul  jmssed  lis  Itftb  year. 
llie  mortality  from  iiipiitloa  would  lio  ciioniioiisly  rlecn-uscd. 

It  is  llicn^foiea  great  mistake— tiuniiiHi',  itn  ii  nik.  I'hililrvn  suoiiur  or  ]ftl«rli«re 
mi'ii-ilea  — to  aay  ■'  The  sooner  the  better,"  mid  In  t.rikt  uo  mL-nnii  to  proUiel  Uwm. 
or  I'Vi'u  di'libiTUlvlj  lo  -Aiiof^-  lliem  l"  iufti'tlou. 

It  fs  wrong  for  nimlu'ra  witli  diildreii  In  nnnH  togoliito  Ijoukch  whore  moiwIrH 

exists, 

ICvL-ry  rliild  ill  "f  mcFisIi-s  ou^lil  aX  awe  to  lio  p'lt  In  brd  nnd  kept  wiinn.     The 
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mildest  cases  ja*j  be  made  serious  bj  a  tM\l.    Measles  is,  for  this  reuon.  most 
dangeTous  la  winter  and  spring. 

A  case  of  measles  continnes  infectious  for  at  least  Uiree  weeks  after  tbc  appear- 
ance of  the  rash.  During  that  time  separation  from  the  bealthf  ought  to  be  secured 
either  by  removal  of  the  sick  to  hospital  or  bf  isolstioo  at  home. 

Isolation  means  not  merely  a  separate  room  for  the  sick,  but  the  withdrawal  of 
apparently  healthy  children  of  the  same  family  from  school  (day  and  Sunday) , 
and  the  exclusion  of  strange  children  from  the  bouse. 

The  isolation,  as  far  as  possible,  from  other  children  of  all  children  belonging  to 
the  same  family  U  more  necessary  in  the  case  of  measles  than  of  any  other  infectious 
disease,  because  of  tbla  peculiarity— for  dAya  befor*  the  raab  comea  out,  tha 
cliild  is  highly  mfectiooa. 

School  teachera  especially  ought  to  be  familiar  with  the  appearance  of  children 
In  this  stage  of  measles. 

The  eyes  are  watery,  glistening,  and  sensitiTe  to  light ;  there  is  a  ringing  cough, 
sneezing,  and  running  frran  the  nose,  with  a  flushed  face ;  In  short,  all  the  signs  of 
a  bad  "cold  In  the  head." 

No  child  showing  thesa  (iymptoiiu  ought  to  be  kUowed  to  go  to  school. 

Any  child  obcerved  at  achool  with  thesa  aymptoma  ought  to  he  aoat 
home  at  once.  Such  chlldieu  are  to  be  looked  for  more  particularly  in  tbe  Infant 
Department.  J    B.  R. 

Sanitaht  Office, 

HoKTBOSE  Strirt,  Oi.Asaow, 

January,  1897. 

The  model  by-laws  approved  by  tbe  French  Government  for  deal- 
ing with  the  prevention  of  epidemics  in  connection  vith  primarA' 
schools  prescribe"  that  every  child  attacked  by  fever  shonid  be  sent 
away  from  tbe  school,  or  if  an  in-pupil  to  the  iniirmary,  and  ni>on  the 
advice  of  the  doctor  charged  with  the  inspection,  the  brothers  and 
sisters  of  tlie  child,  and  even  all  children  of  the  a^me  house  should  be 
kept  away  from  the  school.  The  family  of  the  child  must  receive  a 
notice  aa  to  precantinnB  to  be  taken  against  possible  infection  of  other 
cliildren,  and  aa  io  the  necessity  of  not  sending  the  child  back  until 
il  has  bathed  or  washed  with  soap  several  times  and  until  its  clothes 
have  undergone  either  disinfection  or  complete  washing  in  lx>iling 
water. 

Children  who  have  been  ill  must  not  return  to  school  without  a 
medical  certificate  and  not  until  after  a  [teriod  of  time  has  elapsed 
since  the  beginning  of  the  fever  eqaal  to  that  i>rescril)ed  by  the  in- 
Btructious  of  the  Academy  of  Medicine  of  Paris. 

The  special  regulations  prescribed  as  to  measW  are  that  all  cliil- 
dren attacked  must  be  forbidden  to  return  to  scliool  for  sixteen  days, 
and  their  books  and  copy-books,  toys,  and  other  objects  which  may 
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linve  bfiau  contamiiiatod  iu  tlie  schools  must  be  destroyed  by  burning. 
TLe  class-rooms  must  be  disinfected  and  wheu  several  cases  <x:cur 
witbin  a  few  days,  iu  spite  of  all  precautious,  either  tlie  schools  inuat 
be  closed,  orexclusioii  of  children  under  a  certain  age  becomes  neces- 
sary. Wheu  "licpmueuiput"  is  cnusidered  ueceasary,  it  iintice  cnn- 
taiuiii);  iustructiniis  as  to  the  epidemic  disease  which  has  uecessitati'nl 
the  exflusiou  is  t<i  be  sent  In  eacii  family.  With  regard  to  the  din- 
infection  ot  claHH-roiiriis,  the  iustructious  are:  Wash  the  class-rnoni 
walls  and  Qoor  with  an  antiseptic.  Disinfect  by  atomizatiou  all  maps, 
etc..  huiJti  on  walls.  Disinfect  by  wii-shing  tables,  seats,  and  furni- 
ture peufindly,  completely  disintcctiuy  llie  desks  of  patients,  destroy- 
ing books,  toya,  etc.,  by  fire. 

The  jm-rciilluit  of  cmjilimtioiin  ia  in  the  vast  majority  of  cases  of 
measles  the  most  important  part  of  trejitnient  also.  The  two  niaiu 
pniutp)  are  to  utteud  to  tlie  cleanliness  and  ventilntiou  of  the  room 
and  to  tlio  "  toiletti.*"  of  the  moiitli,  throat,  uose,  and  eyes,  but  it  is 
nndotibtcdiy  iidvisable  to  keep  the  child  in  bed  from  the  onset  of  the 
symptoms  until  ilcmiuiimiLtifiu  ia  over,  or  if  this  is  not  noticeable,  for 
aliout  len  days  aJtoycther.  The  dau^;er  of  exposure  tu  cold  may  easily 
he  p\it^HfmU'<\  aiul  Vjcrordt'  recommends  that  the  child  ehoiild  be 
taken  out  of  dooi-s  in  its  lied  on  warm,  suuiiy,  still  days,  of  course 
carefully  protcctiuj;  tho  eyes  from  li>;ht.  Care  should  be  taken  to 
BVnid  t;rcat  variation!*  iu  the  teni]"-ratiiro  of  the  room  or  exposure  to 
direct  drauj,'hts.  In  cold  weather  the  temperature  of  the  room  should 
be  maintained  at  aixjut  ll;') '  F.,  aud  the  air  should  be  ke|>t  moist. 
This  may  be  crtV-cted  by  phtciun  a  jiau  of  water  on  a  small  stove  or 
ajiirit  iajii]).  by  thn  uld-faHliioucil  phin  of  ki^epiu^  a  kettle  Ixjiliuj; 
slowly  on  the  hob,  (ir  Iiy  the  use  of  a  steam  spray.  The  hist-uamed 
plan  has  llic  advaiitane  that  sonic  aromatic  disiufeetaiit  may  l>e added 
to  Ihi!  water;  this  will  at  least  liave  the  effect  of  correcting  the  un- 
jileasaut  odor  whicli  ]iervit(les  a  room  in  which  a  case  of  measles  is 
IwinK  nurwed.  \\  lien  ]Kwsil>le  it  is  a  K"™!  plan  to  use  two  adjoining 
roojiiM,  thii  one  liy  liay  and  the  othc-r  by  ni^ht;  the  room  not  iu  use 
lieint;  cleaned,  dusted  willi  a  damp  cloth,  and  thoroughly  ventilated. 
The  entrance  of  dust  aud  smoke  should  be  gnarded  against,  as  both 
tend  to  iucreaNi-  the  irritation  of  tha  nini-ous  membranes.  Dryness 
of  the  air  not  only  contributi'S  to  tho  greater  irritation  of  tho  mucous 
tuembraups,  but  also  favoin  the  dirtseminatinii  of  dust  and  perhaps 
also  of  the  microlws  to  which  brouchoiiueuiiirmia,  the  most  freijuent 
and  dangi'roiis  of  cmii plications,  is  due.  The  jiersou  nursing  tho 
child  should  wear  a  cotton  dress  and  should  pay  the  greatest  atten- 
tiou  to  persoTiid  rleanliuess.  \h  the  bronchopueuraouia  is  undoubt- 
edly commuuicuble,  it  is  undesirable  that  a  child  sutTering  from  this 
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complication  Bhoold  be  nursed  in  the  same  room  as  other  patients 
snfferiuK  from  measles,  or  that  the  same  drinking  utensils  should  be 
uKcd.  Since  it  has  been  shown  that  the  microbes  associated  with 
bronchopneumonia  are  present  in  the  mouth  in  more  than  half  the 
cases  of  meaflles,  the  nse  of  antiseptic  mouth  washes  has  become  very 
[general  as  a  routine  measure.  The  use  of  a  solution  of  boric  acid  or 
I>orax  (one  to  two  per  cent)  three  or  foor  times  a  day  as  a  mouth 
wash  ia  a  simple  precaution  and  rather  grateful  to  a  patient  old  enough 
to  resort  to  it.  In  some  epidemics  there  seems  to  be  a  special  lia- 
bilitr  to  ulcerative  stomatitis  and  to  diphtheria,  and  when  this  is  the 
case,  the  use  of  a  mouth  wash  should  be  made  a  rule,  and  in  infants 
the  moulh  should  be  washed  out  with  a  syringe  or  by  spray.  It 
is  particularly  important  to  carry  out  these  precautious  in  those 
cliildren  in  whom  respiratory  complications  of  a  severe  tyi)e  are  lia- 
ble tu  occur  either  on  account  of  their  age  (six  months  to  six  years) 
or  because  they  are  subjects  of  rickets  or  tuberculosis. 

The  following  account  of  the  precautions  in  use  against  measles 
and  its  complications  as  well  as  against  other  infectious  diseases  at 
the  Hospice  des  Enfants  Assistea,  Paris,  illustrates  some  of  the 
modes  in  which  a  hospital  or  any  other  large  building  with  large 
rooms  may  be  utilized  as  a  place  for  treating  measles,  aud  shows  how 
much  can  be  done  even  under  very  unfavorable  circumstances  to  pre- 
vent complications,  especially  diphtheria  and  bronchopneumonia — 
nut]  thus  ti>  diminish  the  death-rate  of  the  disease.  The  case-mortal- 
it>'  from  mposles  was  iu  this  hospital  in  post  years  very  high ;  during 
the  yours  1869-72  it  reached  48.72  per  cent. ;  in  1878,  42.64  per  cent., 
ami  during  the  years  1882-85,  44  per  cent.  In  children's  hospitals 
iu  Paris  the  mortality  averaged  ouly  26.6  per  cent,,  thus  proving 
that  the  high  death-rate  in  the  Hospice  could  not  be  due  to  the  sever- 
ity of  the  epidemic  type.  Statistics  showed  that  diphtheria  and 
broucliopneumonia  were  to  a  great  degree  responsible  for  this  high 
death-rate,  for  during  the  six  years  ending  1691,  of  the  total  number 
of  cases  of  measles  14.39  per  cent,  died  from  diphthena,  23.75  per 
cent,  from  bronchopneumonia.  Special  precautions  were  conse- 
quently tatken  against  these  two  complications,  and  these,  combined 
with  general  sanitary  improvements  in  the  treatment  of  patients  suf- 
foriu^  from  measles,  resulted  in  a  reduction  of  the  death-rate  from 
f)ver  40  per  cent,  to  about  20  per  cent. 

1.  General  Precautions. — The  children  were  made  clean  and  were 
kept  very  warm  by  swathings  of  thick  cotton  under  the  nightgown. 
.\11  the  attendants,  of  whom  there  was  about  one  to  every  four  chil- 
dren, aud  residents  were  required  to  wear  clean  Holland  overalls ;  the 
visiting  physician  wore  a  long  white  apron,  over  this  a  long  Holland 
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Limit  (inJ  itn  extra  HoUouil  cunt  wliirh  he  cbanged  in  each  ward.  The 
use  of  aiitiseptira  was  (^eueml  auil  very  thoroiiyli.  All  cLildreii  uewly 
iitliiiitk'd  into  the  Hospice  were  thoroughly  cleaDsed  before  being 
aent  iuto  tho  athooln.  All  heads  the  leiist  siispicitius  were  done  up 
ill  gauze  hiiudafies ;  uud  all  diildreu  Hiifferiiig  from  impetigo  or  rashes 
of  the  Hlj)^'htest  descriptiou  were  treated  iu  a  like  uiamier.  All  casea 
of  diHcharge  from  eyes,  aoae,  or  ears,  were  bandaged  or  pUigged  with 
wool. 

2.  Hftvvial  PrefnnllotiH. — All  cases  of  brouchopueuiooDia  were  iso- 
lated ill  "1)0X68."  These  were  spaces  partitioued  off  by  glazing, 
about  eight  feet  in  Iieight  and  open  at  the  top  to  the  ward  (.Fig.  H). 


til",  e,— Jwilauiju  Bi-ii.ii  ii-r  L'u™^  ■■•  M.-uaic.  khIi  ij(l.ul>Luiiubi)1uiaUii. 


Each  contained  a  iluor  and  a  window  o[  the  ward.  There  were  two 
Iwdn  ill  wich,  with  their  heads  about  two  feet  from  the  wall.  These 
were  not  kept  eutirely  for  c-anes  of  broncho  pneumonia  but  were  jiiainly 
UBod  for  tliem  liecjiuse,  (ll  that  ditneane  was  considered  very  iufec- 
tiouw;  and  (2)  isolation  was  thought  to  diminish  the  severity  of  the 
attack.  Thrri'  wjih  alwo  a  svHteuiatic  application  of  antiBei>ti''  jire- 
cautioiiw  lo  th(*  mouths  of  the  patient')  and  to  the  drinking- vessels 
used  by  them. 

Tlie  death-rate  fiom  diplitheria  had  been  euniioous  up  to  May, 
1H92.  At  tliat  date  sjiecial  jnecaiitioun  were  enforced  and  the  deaths 
diminished  from  twonty-sevk^ii  duriiij:  the  tirat  foiu'  months  of  the  year 
to  one  dnrinn  tlie  hisl  eight  mouths,  and  in  tlie  y  ear  1803  not  a  single 
ciise  ariwe  in  tlie  Hfispice.  These  precautious  eudiraced  effective 
disinfection  of  linen,  boiling  of  toys,  frequeut  disinfection,  ami  cleans- 
ing of  each  ward,  and  jiersonal  disiufi'ction  of  nurwes  and  others  on 
duty  in  th«  dii>lillieria  wimls,     A  special  isolatiyu  block  had  been 
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built  in  1886,  bat  this  alone  did  not  bring  about  any  diminntion  in 
the  death-rat«  ontil  the  special  antiseptic  precaations  were  instituted. 
In  the  Hopital  dee  Entanta  Maladee,  Paris,  another  precaution 
waa  institated  in  infectiooB  cases.  At  meal-times  a  mackintosh  sheet 
was  spread  on  the  bed  and  an  oblong  galvanized  wire  basket  with  a 
tall  handle  (Fig.  9)  was  placed  on  it.  This  basket  contained  a  basin 
for  the  patient's  food  and  had  small  divi- 
sions at  the  sides  for  the  salt,  glass,  etc.  It 
was  carried  straight  to  the  kitchen  after 
meals  and  plunged  into  boiling  water. 

Treatment. 

In  mild  cases  of  measles  of  the  ordbarv     *^  ■— wi™  suket  /«■  CHtrfa* 

,,        ,         ,  .      ,         ,  ,    ,  ,   ,,  .    -  Jl««l«  to  Puknis  with    InfK- 

trpe  the  treatment  shonlu  be  of  the  sun-  evmh  DiHue.  id  u«  u  ub  ha- 
plest  kind  and  should  consist  chieflv  in  J^  "^  *^"'»  »'•'**"  <■ 
mitigating  the  discomfort  which  the  pa- 
tient BufferB,  oniug  mainly  to  the  thirst,  coogh,  and  photophobia, 
and  in  the  observance  of  the  prophylactic  measures  already  men- 
tioned. Thirst  is  in  many  cases  very  distressing  and  the  patient 
should  be  allowed  to  drink  as  much  as  he  likes  of  weak  lemon 
water,  water  acidulated  with  fmit  syrups,  such  as  raspberry  vine- 
gar, or  of  a  beverage  made  by  adding  one  or  two  per  cent,  of 
phosphoric  acid  and  i>erhap8  a  little  symp  to  water.  If  the  child 
can  be  induced  to  take  a  considerable  quantity  of  fluid,  this  will  have 
the  further  good  effect  of  increasing  the  quantity  of  urine.  The  diet 
should  be  simple,  the  8im]>ler  the  more  severe  the  disease  and  the 
greater  the  fever  and  loss  of  appetite.  The  liability  to  the  produc- 
tion of  diarrhcea,  especially  in  epidemics  in  which  this  is  frequent, 
or  in  hot  weather,  or  when  the  individual  is  predisposed  to  intestinal 
catarrh,  must  be  borne  io  mind.  Milk  is  the  best  staple  diet,  but 
should  be  given  diluted  with  water,  soila  water,  or  slightly  aerated 
mineral  water.  Alcoholic  stimulants  are  not  as  a  rule  required  and 
unless  given  in  doses  lai^e  enough  to  produce  the  hypnotic  effects  of 
alcohol  rather  tend  to  increase  the  irritability  and  sense  of  discom- 
fort. Antipyretic  drugs  must  also  be  used  with  discrimination.  In 
a  rol(U.st  child  with  high  fever  a  few  full  doses  of  antipyrin  will  cause 
a  fall  of  from  one  to  three  degrees,  with  a  considerable  amelioration 
of  the  general  symptoms,  but  in  weakly  children,  or  when  broncho- 
pneumonia has  declared  itself,  these  full  doses  are  not  free  from  dar- 
ger,  and  if  it  be  thought  necessary  to  give  an  antipyretic  drug,  qui- 
nine is  to  be  preferred.  Antiseptic  sprays  and  mouth  washes  are 
not  only  of  service  as  prophylactics  but  soothe  the  irritation  of  the 
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fuuces  and  so  tend  to  dintLuiah  oougli.  For  this  purpose  a  linctua 
CQUtainin^  ijiecacuanlia  and  a.  small  (aedative)  dose  of  antipyrin,  or  a 
few  grains  "f  iiotaasiuui  or  andiiim  liromide,  or  a  minute  duse  of 
codeine  may  be  niven  at  short  intervals.  A  warm  Itatli  sliould  be  tiiven 
at  the  outset  of  the  symptoms,  and  thi-uuyhunt  tbe  attaok  gruat  nttou- 
tinn  shnnlil  lie  paid  to  personal  tileanliuess. 

L'lri/i'iiitin,  if  mild,  should  be  treated  with  sprays,  or  by  tbe 
steam  tent.  \Vlien  more  severe,  or  complicatetl  by  attackti  of  croup, 
rfiiff  may  unniilly  be  obtiiint'd  by  the  application  of  a  very  hot  (o- 
meutalicii  ti>  the  front  of  tlie  ueck.  This  shoidd  make  tbe  skin, 
■for  the  time,  brilliantly  red.  If  after  one  thorough  apiilifatiou  it 
Ijoeomes  ueoessary  to  repwit  tin*  fuiiieutatiou,  it  must  bH  used  at  it 
rather  lower  ttMuperature.  In  robust,  full-blooded  children  in  whom 
there  is  cougestiou  uf  the  face  and  nock,  much  relief  will  generally  be 
obtained  by  the  application  ot  one  ur  two  leeches  immediately  alxive 
thti  stt'rnuiu.  Membranous  laryngitis  may  call  for  intubation  or 
tracheotomy. 

SloiiKililii'  mid  jjh'irijii'jllis  must  be  treated  by  antiseptic  sprays 
or  mouth  washes,  repeated  at  frequent  intervals,  and  by  the  ap- 
|)licatioii  ot  ({lyceriu,  of  borax,  or  of  a  mouth  sulve  consisting  of 
equal  parts  of  lauolin  and  olive  oil,  coutaiuiny  boric  acid,  thymol,  or 
rucaly  ptns. 

For  tlio  so-called  fajiillanj  or  siilfocafive  hroiichitis,  the  treatin<-nt 
which  t;ivi-s  mo>il  iinmediato  results  is  dry-ciippiny,  which  sliould  be 
followed  by  hot  tuuieutatiims  or  jioullio'K.  Stimulant  e\|jectc) rants 
should  IjB  avoided,  and  care  should  be  takeu  to  keep  tlie  extremities 
warm.  Unless  diarrlio.-a  is  present,  a  bixative  should  \k*.  nivr-n,  and 
for  tills  purpose  castor  oil  Is  t^J  be  preferri'd.  In  serious  cases  general 
stimulants  frequeutly  l>ecomo  necessary  and  hypodermic  injections  of 
camphor,  strychnine,  or  eiifl'eiue  are  to  be  jireffrred  to  alcohol,  which 
has  too  marked  a  hypnotic  influence.  Tlie  treatment  of  broncho]>neu- 
luouia  coTtiplicatiut;  measles  does  not  call  for  special  discusaiou,  in- 
asmuch as  it  is  ideolieid  with  that  same  condition  produced  by  an.v 
other  cause. 

The  room  iu  which  the  cLild  is  nursed  sliould  be  darkem-d  suffi- 
ciently to  relieve  the  discomfort  due  to  photophobia,  but  not  so  much 
as  t^J  interfere  with  the  jiroper  uui'siuy  and  inspection  of  the  case. 
Too  dark  a  room  also  has  a  depressinf,'  eflVct  U|'oii  ihe  patient.  The 
condition  of  the  conjunctiva  should  l)e  watched  carefully  aud  any 
exc&ssivtf  conjunctivitis  treated  by  antiseptics  aud  astriuKents  and  the 
eyelids  anointed  with  a  weak  oiutnu'iit  ot  yellow  oxide  of  mercury 
(one  per  cent.).  Phlyctenular  ophtlialmia  must  be  treated  by  meth- 
ods ordinarily  employed.  VomitiuK  and  diarrhoea  in  the  early  stage 
are  best  treated  by  a  small  dose  of  calomel  or  castor  oil,  followed  by 
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a  few  doses  nt  rliabarb  and  soda  with  a  stomachic  sach  as  peppermint 
or  ginger.  The  profaae  macous  diarrhcea  of  a  later  stage  is  often 
very  intractable.  When  colic  is  severe  a  small  dose  of  castor  oil,  fol- 
lowed by  minnte  dosea  in  emulsion  guarded  by  opium,  should  be 
given  and  hot  applications  made  to  the  abdomen.  If  the  condition 
become  subacute  or  chronic,  the  castor-oil  emulsion  may  be  continued 
with  the  addition  of  ipecacuanha,  or  small  doses  of  magnesium  sul- 
phate |>re8cribed,  with  an  aromatic.  Astringent  injections  or  sup- 
[KMiitorios  may  also  be  required.  The  abdomen  should  be  enveloped 
in  a  flannel  binder,  and  care  should  be  taken  to  keep  the  lower  limbs 
and  feet  warm.  The  diet  should  be  simple,  but  milk  is  not  always 
well  borne.  lu  such  cases,  underdone  meat  scraped  to  a  &ne  pulp, 
and  thick  gruels  should  form  the  main  part  of  the  diet.  It  will  often 
be  found  that  recovery  can  be  insured  only  by  adding  to  the  diet  a 
considerable  quantity  of  fresh  fruit,  which  must,  of  course,  be  thor- 
oughly sound. 

In  the  seTerer  forms  of  the  disease  in  which  symptoms  of  nervous 
irritation,  restlessness,  sleeplessness,  or  delirium  are  prominent,  the 
patient  should  be  kept  cool,  the  bedclothes  should  be  light,  aud  sleep 
may  often  be  induced  by  applying  a  cool  compress  to  the  front  of  the 
chest,  or  by  a  cool  or  hot  pack  to  the  lower  limbs.  In  tlie  rare  cases 
iu  which  the  cerebral  symptoms  are  pronounced,  and  especially  in  those 
in  which  there  is  loss  of  consciousness  with  constant  delirium,  flashed 
face,  and  rapid  tense  pulse,  more  energetic  hydropathic  treatment  is 
called  for.  In  the  first  place  a  bath  at  90°  F.  (32.2°  C.)  should  be 
given  and  repeatetl  at  intervals  of  six  to  eight  hours.  If  there  be 
much  nervous  depression  which  is  not  relieved  by  the  simple  bath, 
or  if  there  be  signs  of  heart  failure,  a  douche  of  cool  water  should 
1)6  given  to  the  nape  of  the  neck  just  before  removing  the  child  from 
the  bath.  If  with  a  comparatively  low  temperature  the  symptoms  of 
nervous  depression  are  severe,  the  application  of  a  mustard  bath  may 
be  tried,  or  of  a  hot  bath  followed  immediately  by  a  cold  affusion  to 
the  head  and  neck. 

Cojirulsioiis  at  the  onset  of  the  illness  need  not  cause  apprehension 
unless  they  are  severe,  but  if  continued  they  are  of  very  bad  augury, 
Bath  treatment  is  not  to  be  recommended  in  such  cases,  but  the  ice- 
bag  to  the  head  is  often  useful.  A  condition  of  apathy  and  drowsi- 
ness with  occasional  convulsions  and  congestion  of  the  face  may  often 
be  treated  with  advantage,  even  in  quite  young  children,  by  the  ap- 
plication of  leeches  to  the  mastoid,  and  this  treatment  may  be  adopted 
without  hesitation  in  older  children  and  in  adults,  especially  if  the 
patient  be  of  a  robust  type.  Of  internal  remedies  for  cases  marked 
by  cerebral  excitement,  none  is  superior  to  antipyrin.    If  the  general 
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couditiuL  o(  tJie  patieut  wiHxaiits  the  tiMe  of  tliis  drag,  it  is  best  given 
ill  a  siuylfi  full  iluse,  apinuin'iiite  to  the  age,  in  the  afteruoou.  When 
with  B,  tein|jeratiire  which  is  high  there  are  sj'mptonm  of  aiiyuauiiu, 
or  the  patieiit  in  feeble,  autipvriii  must  be  replHced  by  (juiniiie,  which, 
though  less  effective,  is  Iohs  (It'jJveBHiiig.  Of  the  aulphato  tlie  dose 
should  l)e  one  to  two  grains  three  times  a  day  for  eaeh  year  of  age. 
If  diiirrhiea  be  preneut,  tlie  taniiiite  is  jireteruble,  but  the  dose  must 
be  from  twit-e  to  three  times  tia  large  as  thiit  of  the  sulphate. 

Atteutiou  should  lie  given  to  the  couditiou  of  the  skin  throughout 
the  iittatik,  iiritl  excoriations  iibout  the  mouth,  or  im[)etigo  which  is 
very  apt  to  occur  as  (lie  orujition  fiuli'H,  should  Im  treated  by  n.nti- 
septio  ointmente,  among  which  uone  probably  is  «u}ierior  to  a  woiik 
white  jii'ecijjitHte  ointment  (one  per  cent).  Itching  of  the  skin, 
which  Fioiuetimes  leads  to  impetigo  owing  to  the  scratching  which  it 
provokes,  may  be  relieved  by  rubbing  with  oil  containing  a  little 
eucalyjitus  or  with  carbolic  vascHm.'.  During  desquamation  the  child 
should  l>ii  given  warm  baths,  after  each  of  which  it  should  be  jiut  lo 
bed  tor  a  short  time, 

Slight  '/)!stii.rU  in  the  early  stage  does  nut  cjtU  for  treatmeut.  If 
it  contiiuie,  it  may  usually  be  arrested  by  injection  of  hot  water,  as 
recommended  by  Trousseau.  In  Borne  cases  it  conies  from  the  an- 
terior part  of  the  nasal  cavities  and  may  be  arrested  by  plugging  the 
nostrils  with  corrosive  sulilimat"  aljsorbeut  wool,  smeared  with  an 
antiseptic  ointment.  In  very  rare  cuttes  it  may  be  necessary  to  resort 
to  the  injection  <if  solutions  of  ziue  sulphate  or  iron  ]iercbloride. 
Plugging  the  posterior  nares  might  not  to  lje  resorted  to  excejit  in 
cases  inti'actable  to  otlier  means,  as  the  plug  quickly  becomes  hor- 
ribly foul  and  is  liable  to  set  Up  sei>tic  iihiiryugilis  and  otitis. 

Other  local  com]  ilications  of  measles  must  be  treat^nl  upon  ordinary 
principles  htid  dowu  in  other  ]>art«  of  this  Work,  always  rememlier- 
ing  that  vigrirous  autisei>tic  treatuicnt  will  in  ninety-nine  cases  out 
of  oue  hmidred  arrest  the  process  if  instituted  early  enough. 

Much  may  ho  dime  to  prevent  the  develojimeut  of  ofills  and  to 
obviate  its  more  serious  consequences.  The  liability  to  this  compli- 
cation is  oue  i)f  the  groiuids  u|iou  which  the  routine  use  of  antiseptic 
mouth  wawhes  and  gargles  is  recomiuended.  A  ]iatieut  old  enough  to 
do  rti>  shouhl  be  encnuriiged  to  "blow  his  nose"  fre(|uently,  as  by  tliis 
means  the  accnmtdation  of  secri'tiou  iw  preventiid  nud  the  forcible 
passage  of  the  air  through  the  nnaopliaryux  tc)wards  the  nose  helps 
to  loosen  discharges  accumnhitiun  on  its  walk.  If  the  child  is  too 
young  to  do  this,  or  if  the  nasojiharynx  is  blocked  by  adenoid  vege- 
tations and  enlargement  of  the  taucial  fonsils.  Downie  recommends 
the  use  of  Politzer's  inflation  bag.     The  child  being  in  the  recumbent 
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or  sitting  pOBitioB,  be  is  directed  to  open  his  month  and  to  breathe 
ont  strongly,  or  to  say  "Ho"  or  "BUc,"  and  at  the  same  moment  the 
air  is  forced  along  the  noee.     A  large  qtumtity  of  secretion  may  thns 
be  dislodged  and  thrown  into  the  montb.    He  advises  that  this  should 
be  done  in  all  cases  of  blocking  of  the  nasopharynx,  and  that  the 
onset  of  dolness  of  bearing  or  of  pain  or  noises  in  the  ear  ahonld  in 
every  case  at  once  lead  to  its  employment.     The  danger  of  mptore  <<f 
the  membrane  may,  be  thinks,  be  disregarded.     It  rarely  happens, 
and  if   it   dees   the   resulting   slit-like   perforation   heals   rapidly. 
Whereas,  if  the  rupture  into  the  tympanom  is  prodnced  by  the  sop- 
pnrative  process,  it  is  generally  circolar  and  the  damage  to  the  drum 
membrane  is  irreparable.     It  most  be  confessed,  however,  that  ia  qnite 
young  children  these  manipolations  are  more  easy  to  prescribe  than 
to  carry  out.     It  becomes  therefore  the  more  important  to  prevent 
infection  of  the  middle  ear.     The  noee  and  nasopharynx  should  be 
cleansed  with  a  warm  solution  of  boric  acid  and  borax,  or  other  bland 
antiseptic  fiuid  thrown  into  the  nasal  cavities  by  a  spray  or  by  a  syr- 
inge very  gently  used.     An  antiseptic  ointment,  such  as  for  example 
a  weak  eucalyptus  ointment  (ol.  encal.  Rv.,  vaselin  f  i. ;  sboold  be 
applied  to  the  mucous  membranes  with  a  camel's-hair  brush  after  this 
cleansing  process.     When  there  is  distinct  eridence  of  pain  in  the  ear, 
inflation  should  be  practised  only  with  the  very  greatest  car«  and 
gentleness.     Various  palliMive  applications  may  be  employed  for 
the  relief  of  i>ain;   probably  none  is  more  effectual  than  the  u-'je  of 
warm  applications  and  the  instillation  of  a  few  drops  of  a  solutirin  of 
cocaine  and  atropine  in  water  fof  each  two  or  three  p<:r  cent.  .     If 
fitlier  measures  fail  to  give  relief,  or  if  inspection  show  that  there  is 
pus  behind  the  tympanic  membrane,  it  should  be  incise'l  without 
delay.     The  child's  head  should  be  held  firmly  by  an  assintant,  the 
membrane  brought  into  view  as  fully  as  pfjssible,  and  the  piin<Mre 
made  in  the  lover  and  posterior  part  of  the  membrane.     In  maLv 
cases  this  operation  gives  immediate  rebef,  in  othenf  ther^  U  no 
escape  of  pus  for  several  hours,  while  in  others  again  it  tnost  be 
repeated,  for  the  wound  heals  rapidly,  sometimes  too  rapidly.     It 
should  be  borne  in  mind  that  otitis  media  may  at  any  momf:nt  b<«ome 
complicated  by  mastoid  sappnration  with  its  well-known  con»e'in^n»^, 
and  that  in  any  case  the  lymphatic  glands  below  the  ear  are  ajit  U>  1a 
involved  so  tiiat  regard  should  be  had  to  them  throni^hout. 

The  treatment  of  measles  during  pregnancy  dntin  not  call  for  ttjit-fntti 
remark  further  than  to  say  that  tepid  or  cold  baths  are  n'/t  contra- 
indicated  if  symptoms  arise  of  such  a  nature  as  would  under  '/tli^r 
circumstances  render  their  use  advisable.  If  mifvitrnsivi-  or  pr«>- 
matiire  delivery  takes  place,  special  care  shoold  Ije  taken  Ui  pr*!veTit 
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Be^iiticiemia.  Amnuy  the  nioHt  iinportnut  arp  to  kepp  the  womiin  iu  a 
room  which  is  thnroiiBhly  veutihitetl  Jiuil  t<j  iusur©  l(>c«l  nutitti^twi^  of 
the  [lai'ta. 

Srr'iin  Thvnipij. — Several  atteinpta  liiive  been  nimle  to  employ  a 
Bflruni,  (leriveil  fvom  piitieiits  roiivalescpiit  from  measleB,  aa  a  preven- 
tive or  as  a  tiieiapeiitic  laettsiire.  Thus  H.  Tlininpsou  iuneulatcd 
uiue  cliildi'i'ii  with  frr.'sli  seriiiii  fniui  siimll  lilislfi-s  miHeil  ou  pati^uts 
aufferiiiy  frimi  measles.  Tin.'  s-tiiiu  whs  imx'iilateil  at  nnL-e  by  super- 
ficial scarific-iition.  One  nr  two  days  hiter  a  slight  "  raeasly"  eruptioii 
ai)peiiro€l  aUdut  the  Si'iirificiitiuus;  the  eniptiim  lastfil  two  or  three 
■lass  ami  was  acvnrii|iaiiiml  by  Hyiii]itcuiis  of  slight  ratarrh.  He  Ixv 
lievoil  that  four  of  this  childrpii  were  tbiia  rputlered  imiauue.  Weia- 
becker  iist'il  blood  siTuin  obtaiiifd  from  jiatieuts  couvaleaeeut  from 
iiieaalos  as  a  thiTJipi'iitiL-  ayftil.  He  was  cjiivfiil  to  splet^t  patii'iita  fi'ee 
from  all  fciiut  of  oryauic  disease,  and  in  ]iartii;iilar  from  Ry|)hilis. 
The  seriiTii  was  iiijwtfd  siibi-utatieonsly  early  in  tho  attack  in  four 
caseB.  Hi?*  results,  for  various  reasons,  appear  to  have  been  ijuite  iu- 
(•ouchisivi'.  bill  lie  was  himself  couvineed  tliut  the  iiiicrtious  did  t;ood, 
and  checked  the  dt!Velo]urn-iit  of  broueliopiieumonia.  Hul>ert  and 
IJlrtmeulhal  have  reported  tliat  tlie  seimii  trealmeiit,  which  tliey  em- 
ployed in  iiino  cases  of  nieiish's.  shndfiied  tlie  dnraticmof  the  dise-jwo 
and  caused  rapid  disaiijjearanee  of  tho  general  symptoms.  The  serum 
thL\v  used  was  jirepared  from  blood  taken  from  convajesccuts  by  juld- 
inj!  an  equal  rjuantity  of  tint  physiolo^ii'al  solution  of  s'Hlium  chlo- 
ride, loul  chhjri'foriu  in  tJio  iiroiiortiou  of  om?  per  cent.,  and  then 
filtering  twiire  tlii'iu^^li  a  Uerkefeld  filter,  itlarmorek  has  tested  tlie 
vabio  of  hTitistri'ptococcie  sernni  in  the  Irealnienl  of  broudiopnen- 
monia  eomplieatiu^,'  measles  without  obtaiuini;  any  results  which 
could  be  called  even  t'ucourayiny. 

CoSV.aEMCEKCE, 

A  child  who  lia«  suffered  u  severe,  nr  even  a  moderately  flevere 

attack  of  niejLsles  is  nfteu  left  in  a  eouditicm  iu  which  uutrition  loii^ 

remains  much  dupnrssed  ami  the  teudoney  is  often  iucreased  by  the 

auxiety  of  Ihe  |iareiils  who  l(ee]i  tin-  child  lou  niueb  cuufiued  to  thfl 

boiuo.     It  should,  on  the  contrary,  be  takeu  into  tlie  open  air  aa 

much  as  possible.     Chil.Iren  of  tiia  scrotuhms  diiithesis  or  those  who 

VCB  left  by  measles   iu  an   n.inr'niie  cnudition  witli  flidiby  tissues  are 

'enerally  benefited  \>\  a  eluinKe  of  air  frniu  a  city  to  a  braeiuf^  local- 

,v.     Those  who  Imve  a  family  liistory  pointiuj;  to  a  liability  to  pub 

onary  i'ou.sunipti<iri  reipiire  special  eare  durinj;  convalescence,  and 

the  attack  of  measlea  have  occurred  early  in  the  winter  Beason,  a 


midence  in  a  warm  and  fliiiiay  climate  {or  the  remainder  of  the  setLsoii 
ia  very  dt^irable  as*  a  [irt>('antiniiary  tiipanin'e  for  the  avoidance  ol 
catarrh  and  the  eatabliahmeot  of  the  general  henlth. 
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GERMAN   MEASLES 

(RUBELLA). 
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F.  FORCHHEIMER, 

I  INCISSiTI. 


GERMAN  MEASLES- 


jYnme  atid  Sgnonyms. — Among  tbe  names  which  haxe  been  given 
to  UiiH  disease  we  find,  according  to  Griffith,  Bobeola,  Bnbeola  sine 
catairLo,  B.  notha,  B.  epidemica,  B.  morbilloea,  B.  scariatinaBi, 
Rosania,  Boseola,  Boeeols  epidemica,  BabeUa,  Boealia,  P^»*li* 
idiupathica,  Scarlatina  morbillosa,  Scarlatina  hrbrida,  Morbilli  bcmx- 
latinoei,  Botheln,  FeDermasem,  Boeeole,  Boaeole  idio|nthiqae.  Bs- 
beole,  Bougeole  fanase,  Oennan  measles,  French  measles.  False 
measks,  Bastard  measles,  Hybrid  measles.  Bastard  scarlatina,  etc. 

The  author  agrees  with  Griffith  that  the  term  '  rutheln"  chonU 
never  be  used  in  thia  country',  not  because  it  is  difficolt  to  prooonnoe, 
bat  because  it  ia  not  an  English  term.  Furthermore,  if  a  foreign 
term  be  used,  we  should  always  strive  to  use  a  term  of  a  universal 
language,  which  in  oar  profession  is  tbe  lAtin.  If  any  English  term 
is  used,  the  term  German  measles  might  be  made,  as  it  is  quickly 
being  made,  a  aniveisal  designation. 

History. 

On  account  of  the  fact  that  so  many  different  names  have  been 
given  to  this  disease,  historical  research  is  more  or  leas  difficolt,  and 
leads  to  results  not  absolutely  positive.  It  is  more  than  probable 
that  some  of  the  old  writers,  especially  the  Arabian  writers,  knew  of 
the  disease,  bat  it  is  comparatively  recently  that  it  has  received  its 
nosological  position. 

The  history  of  German  measles  has  been  thoroughly  compiled  by 
Griffith,  Edwards,  and  other  authors.  It  may  be  divided  into  four 
Iteriods,  the  first  lasting  up  to  the  time  when  a  definite  sei^aration  was 
made  between  rubella  and  measles.  VNIiile  it  is  possible  that  BaiUoa 
in  1574  first  gave  a  description  of  this  disease  as  an  indeiiendent 
entity,  it  is  not  until  we  come  to  the  second  period  in  the  eighteenth 
century  that  we  get  poeitiTe  information  regarding  its  existence  (De 
Bergen,  von  Orloff),  More  positive  still  are  the  descriptions  given 
by  Ziegler  in  1784,  Reil  in  1790,  and  Fc^el  in  1792,  which  are 
accepted  by  Sprengel  and  Stark. 

About  1812  Heim,  who  did  so  much  work  in  connection  with  the 
Vol-  XIV— la 
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actite  exfiutlteioatoiiB  diBeases,  tried  to  establiah  a  differential  dia^- 
noBiB  between  measles,  scarlatina,  aud  mbella,  but  not  verv  succefis- 
fully. 

^'e  now  come  In  the  tliird  )>eriod  iu  the  history  of  the  dispafte, 
wljicli  lasted  a  cousiderable  length  of  time ;  in  that  there  were  great 
doubts  ex[)i'(>»SG(l  rcigurdiu^  tlie  iudei^endent  uiiture  of  this  ditieaae. 
It  is  tnie  that  Heule  iu  1818  ifiiyi'  »  very  excellent  description  of  the 
diseJLse  as  a  morbid  entit^',  but  iu  Oermauy,  France,  aud  £ugland 
this  i»erio<l  hinted  uutil  a  comparatively  short  time  ago,  The  news 
espresaed  at  this  time  were  wither  absolutely  nugatory  as  to  the  iu<le- 
peudeut  existence  o[  the  ilise-ase,  or  else  the  authora  were  iDclined  to 
descril»e  it  as  a  hylnid  uffectiun,  that  is,  a  miseil  form  of  seurlutina 
and  ineaslea.  Even  those  great  authors.  Itilliet  aud  Barthez,  joined 
in  the  latter  opimou.  Iu  the  new  edition,  however,  by  Barthez  aud 
Sanm'.  Oerman  measles  is  awopted  as  an  iudependent  disease.  But 
lis  early  as  1H.57  Balf.iur.  iu  Euf^laud,  imd  iu  1852  Cullius  Iwgan  to 
arnne  in  faxor  of  wurk  for  the  specificity  o[  rubella. 

Till)  great  Helira,  of  Vieuua,  can  pri>bal.)l\  be  looked  upon  as  the 
most  iniportaut  aiituj;nuist  to  this  view,  and  indeed,  n}>  to  the  time  of 
his  deiilh,  he~as  iloea  Kaposi  at  the  present  time — maiutiiined  that 
rulM^lIa  caunot  Ini  lonked  upon  as  a  sjjecifii:  entity.  The  reasons 
given  are,  first,  that  they  have  not  seen  this  disease  na  a  specific 
entity;  but  tbo  Mcciuid  aud  priuc-ipul  reasou  can  bo  toimd  in  their 
theorem  lliiil.  everything  else  lieing  equal,  the  same  mauifeatatioiis 
u[iou  the  skin  are  produced  by  the  same  cause.  The  latter  reason  is 
undoubtedly  the  cause  nt  their  adlierence  to  the  identity  of  variola 
aud  viiiicella. 

As  iu  the  case  of  vuncella,  the  principtU  opposition  found  m 
Vienna  came  from  those  who  practised  especially  among  chihlren. 
In  Berlin  tbe  great  oppositiim  to  this  acceptance  of  rubella  aa  an  indi- 
vidual disease  came,  and  still  comes,  from  the  great  master  of 
pcdiiitrics.  IT-'tiocli,  Gradually,  huwevcr,  the  modern  school  of 
Iiediiitrii'H,  aud  with  it  the  whole  profession  the  world  over  teliu- 
(piirthed  tin-  idea  I'itlii'r  that  niljelhi  is  a  fragmentary  development  of 
measles  or  of  scarlatina,  or  that  it  is  a  hybrid  disease;  so  that  we  see 
in  Gerniauy  such  autlmrpt  a.s  Tliierfelder,  Arnold,  Wunderlich,  Peltx, 
Oesterieicli,  v,  Zieuisseu,  Thomas,  Bagiusky,  Emmlnghaus,  Rehu, 
Leube,  indeed  nil  tliohc  who  have  written  text-books  in  later  years, 
accept  lliis  moiVni  new  of  the  niiture  of  ridiella.  In  France,  it  i» 
the  mi  idem  school  Ji^taiu  which  hns  accepted  this  same  view — Seveatre, 
Jnlii'l-Rcnoy,  Coraby,  anil  a  great  many  nthers. 

After  all.  the  great  figlit  for  tlie  independence  of  the  disease  has 
Oome  from   the  English-speaking  people,   such  as  Aitken,   Moore, 
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Dyo*^  Pnctworth.  BobinsoD,  Cheadlo,  Sqaire,  Tongo  Smitli,  Ellis, 
Hague  Brown,  iu  Eu^buid;  aud  iu  this  ci)uutr,v  J.  Lewis  Bmitli  iva.-*. 
probably  Uio  flrat  to  give  gruut  iiromiiieiice  to  tlie  disease  (1872  to 
1874),  altboDgli  Eolmes  of  Boston,  as  early  as  1843,  ami  Cutting  in 
1803,  bad  already  given  exoellcut  descriptions  of  the  dxseajie.  Then 
followed  three  most  admirable  articles  by  J.  P.  Crozer  Griffith, 
H>rd»way,  and  AtklDKim  and  Edwards,  the  result  of  which  haH  been 
to  pUce  the  disease,  iu  this  country  at  least,  upon  a  sobd  f'Hiudatinii 
as  U)  its  ]K)sitiou  nuiong  the  other  acute  exautheniatu.  The  author 
is  very  largely  indebted  to  these  articles  for  liis  references  to  the  lit- 
erattiro,  and  fur  luiicb  other  iufnroiation. 

It  has  seemed  to  the  WTiter  that  in  order  to  omtablish  the  inde- 
pendence of  ruK'Ua  as  a  mi>rliid  entity,  it  wonld  be  neceasary  to 
prove  the  following  propositious: 

1st.  That  it  is  due  to  a  specific  poison. 

'2d,  Tliat  the  diseiwe  has  an  average  clinical  picture. 

3d.  That  by  ci)ntagion  or  infection  it  produces  only  its  like. 

■1th.  That  the  disease  renders  the  patient  immmio  to  rubella,  and 
to  nothing  else. 

As  ti^  the  first,  as  in  all  diseases,  the  proof  is  atiBobit«ly  wanting, 
bnt  it  will  be  remembered  that  this  is  the  case  up  to  the  present  with 
all  the  acute  exanthemata,  and  yet  nobrjtiy  denies  the  specific  nature 
of  measles,  scarlatina,  or  varicella,  the  latter,  possibly  with  tlio  ox- 
Ci-iption  of  the  members  of  the  VieuuGHa  derniatological  sohool;  so 
that  lip  to  the  jireaent  time  tlie  absence  of  this  jiroof  means  as  little 
against  rubella  as  it  does  against  the  other  diseitses  mentioned. 

Aa  to  the  second,  this  can  bo  considered  as  distinctly  iTovon.  in 
tlint  rubella  in  some  way  or  other  dift'crs  from  the  otliei-  exuuthemiilit 
in  the  average  of  idJ  the  various  stages  of  the  disease —I'.r.,  ]>criod(if  iu- 
cubutii)U,  prodromal  iM>riod,  period  fit  eruption,  aud  pi-rind  of  dL-cHue. 

Townsend,  in  opposition  to  this,  has  drawn  conclusions  "very 
unsatisfactory,  it  is  true,"  be  says,  referring  especially  to  indiviihial 
coHea,  one  of  hia  conclusions  being  "that  the  symptomatolngy  of 
rottielu  is  not  distinct  from  that  of  measles,  and  that  it  in  therefore 
impossible  to  make  a  diagnosis  from  a  single  case." 

While  this  may  be  aibuitted  tor  individnat  cases,  the  average 
symptomatology — both  for  individuals  and  epidemics— is  ho  thor- 
oogbly  established  that,  taking  into  considcratiim  lliat  which  tollnws 
under  propositions  three  and  four,  difficulty  in  diagnosiH  is  cer- 
tainly an  exceptional  occurrence.  This,  however,  can  just  as  well  lie 
claimed  for  the  other  acute  ejtantbematous  diseases.  Tims  individunl 
caseH  of  scarlatina  occur  in  which  it  is  almost  iiii)ioasiMe  1o  make  a 
(liiTvrential  diagnosis.     All  the  lirst  cases  at  the  liegiuning  of  a  small- 
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pox  e|iidemio  jireseut  the  Hume  difficulties  as  a  mle,  bo  tliat  this 
objection  cannot  biJil  goixl  us  to  tUe  uuu-specificity  of  nibelU. 

The  third  projioaitiou  in  most  poeitively  proreu  by  the  mciurenoo 
of  tlie  diseiise  iu  epideiuica — iu  other  words,  th«t  this  diHease  pro- 
duces its  liki'.  Wliilo  in  certaiu  epidemics  of  si'arUtina,  measles, 
Hud  amiillpiix  we  may  Imve  abortive  forma  of  either  one  or  the  other 
of  tlidHH  (liseasea,  no  one  has  ever  claimed  to  have  seen  an  epidemic 
in  which  there  is  constantly  as  wide  a  difference  l)etw6eu  the  various 
cases  HH  there  in  in  au  epidemic  of  rubella,  between  rul»ella  and  scar- 
latina ou  tlio  one  hand,  or  measles  on  the  other.  Ntir  in  it  likely  that 
all  the  cawea  iu  any  epidemic  would  represent  abortive  ty]>es  of  one 
or  the  otliiT  of  the  acute  oxautheuiata. 

Ab  to  the  ftjurth  propoaiticju,  iu  reyard  to  the  imnntnizinR  prop- 
erties of  jm  attiii'k  of  rubella,  ([uotatinns  from  almost  every  author 
wliii  has  writlr-u  nu  Ihis  subject  would  suffice  to  show  tlie  truth  of 
this  priipositiou. 

As  to  the  i-easoiiiuy  of  Hebra  in  favor  of  the  identity  of  ni- 
Ik-IIii  and  measles,  but  especially  of  variola  and  varicella,  un  occur- 
roiice  may  ho  relateil  which  happened  while  the  author  was  K^inij 
tliroaj;li  the  wards  of  the  dcrmutoloKicHl  semen  with  this  great  master. 
A  child  wits  brought  to  the  station  with  varicella,  and  aa  was  this 
inastcr's  custom,  placed  in  the  stnalliios  ward.  In  about  two  weeks 
after  IWuk  vceiviiil  in  this  ward  this  child  was  attiwiked  with  variola. 
Upou  beinH  (|UPBtioned  by  the  writer  as  to  his  explanation  for  tliis 
occiuTeiK'p.  Hebra  stated  that  scdnnl  attacks  of  acute  exanthematous 
disease  were  ljy  no  ujcans  unconinmni  aud  yet,  if  it  were  true  that 
rubella  represcTifed  a  si'<'ond  attack  of  measles  or  of  scarlatina,  this 
occurrence  m-ouM  he  almost  tlie  rule  and  not  the  excej>tion,  for  in  the 
viist  majority  of  cases  the  patieuls  wjtli  rubella  have  certainly  had 
measles  and  very  often  .scarlatina.  The  author  has  repeatedly  «een 
patients  who  had  had  bolh  diseases  and  yd  have  been  attacked  by 
rulwlhi.  Any  uumlier  of  uliaervatious  of  this  sort  are  on  record,  n 
moat  interesting  paper  Jmviuy  Iwen  written  ou  this  subject  by  the 
aasistant  of  Kassowiti!,  v.  Gen.'ier,  iu  1888. 

Morbidity. 

It  is  undoubtedly  tnie  that,  as  in  all  of  the  acute  exAuthematjiiis 
diseases,  childhood  is  the  ])eri(Hl  of  life  that  suffers  most.  But  witli 
the  exception  of  variola,  possibly  no  disease  of  lids  class  so  fre- 
quently  affects  adults.  Iu  Die  author's  e.^perienee.  more  jihysiciana 
have  lieen  attacked  by  this  disease  than  by  all  the  other  exnutlicm- 
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We  know  nothing  concerning  the  ultimate  cause  of  this  diaeaae. 
Certain  investigations  made  by  Klainimii  and  Edwards  go  to  show 
that  here  also  there  are  lower  forms  of  life  which  may  be  found  in 
the  blood,  especially  in  the  Uqnor  sangninis ;  bnt  nnthin^  goes  to  show 
that  these  are  connected  with  the  prime  cause  of  the  disease.  Ijl^e 
all  other  diseasee-  belonging  to  its  class,  it  may  be  carried  by  dinet 
or  indirect  contact  with  the  patient;  it  may  be  transmitted  by  bed- 
ding, clothing,  even  by  entering  the  room  in  which  the  pvtient  had 
been  confined.  According  to  the  author's  experience,  the  disease  is 
highly  contagiona,  possibly  not  so  much  so  as  measles,  bat  certainly 
approximating  it.  This  qaestion  is  a  difficult  one  to  boItc  in  con- 
nection with  the  exanthematons  diseases,  as  the  moibidity  has  not  as 
yet  been  thorooghly  established. 


SyiuptoniB. 

Pebiod  of  ISCTBATItn. 

A  nnmber  of  authors  have  made  obserratifms  with  the  folkiwing 
results.  The  list  does  not  claim  to  be  complete,  bnt  will  tpve  an  id«i 
of  that  which  is  the  eesential  pecoliarity  of  the  disease,  namely,  the 
extreme  variability  of  this  period.      This  pcont  has  already  been 

dwelt  upon  by  Griffith. 


Grifllth 5  tfi  1 1  •L>T^ 

Haiddray Ltivic'rr  tluu.  nioalM. 

Hktfitrli]  '. 14    '      d>Ti. 

JtaAii H  Uj?!     - 


Atkinson 14  to  21  dayt. 

Boudet... 12  to  14    " 

Bounieville 8  " 

Bricon 8tol0    " 

ClBusen 17  to  20    " 

Cuomo 17  dayB.  never  leM. 

Cottlng. 3  weeks. 

Cbeadle 15  days. 

Duke 15tol«    " 

Duekwonh 16 

Earle 17to2I    " 

Edwards. 10  to  13    - 

Eiclihorst 14  to  21    " 

Glatster. 4to6    "or  longer. 

Didier  states  that  it  is  longer  than  in  meaKlcH  and  much  longer  than 
in  scarlatina. 

From  thiB  table  it  will  be  seen  that  the  shortest  i»eri'>d  of  incuba- 
tion is  five  days,  and  the  longest  twenty-one  days.  Some  atitboni 
have  apparently  had  the  same  result  in  all  their  cases,  Chead1«f,  Cot- 
tiiig,   and    Cnomo;    while,   on  the   other  hand,   we   find  excellent 


IjtatcMet 

.   14 

Pollork 

Ou<  16 

Jdbel-Renriy  , . 

.  15 

Robin«iia 

.     6U»  7 

J.  L.  Smitb. .. 

.    7  to  21 

Scboll 

.     5  to  21 

Squire . . 

.     H  to  21 

Sleiner ,. 

..   1(JV-I4 

Ttjage  Smith  . 

..   14 

Vscber  . . . 

.   13 

IR2 
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ulMervRFH,  lik?  Griffith,  fiiHliug  a  very  aliort  jteriocl  nf  incnbittion  in 
Home  canes.  Thv  writer's  cxiiorioncv  ngn^PM  witli  tlint  <if  Hiinlnwit^, 
tiuU  tho  period  iif  iuculukUoii  in  lon^jtr  tliaii  tlint  of  ntoaHlfw.  But 
nt  oU  eveiibi  it  ran  be  ntsted  that  in  uoue  of  tlie  acnte  oxaDthetuatoiu 
iliaeiww)  in  tlio  jiorioil  of  iiiciilialiou  ito  varialtle,  aiul  tJierefuit-  m> 
characteritilic,  as  it  Bcema  to  be  iii  tlie  varioiDt  epidemic  of  rulwUa 
tltat  bav«  bucD  roiKirtotl.  Id  uoue  of  tJin  diaeaiteM  do«i  nach  a  lalitude 
exiBt  aa  in  tJie  stntemeuta  above  tjuotni. 

PkrioI)  op  Ixvawos. 

This  i^eriotl  diffvnt  acvonliug  to  tlio  Miibj<?ct  attnt^ketl  by  tlio  il>»- 
raap.  Ah  a  rule  it  in  not  at  all  marked.  \\'beu  it  is.  it  may  last  from 
twt'lv«  (')  tweiity-foiir  lioun.  rmially  tlio  fin*t  vvidonco  of  markn) 
illnRMt  ia  tlin  ap)waranc«<  of  tlie  eruption;  exoeptiounlly,  in  private 
practice,  in  very  irritable,  neurotic  cliiKIren,  w«  fiu<l  that  it  may  Ia8I 
lougor  and  tliat  tltem  are  pronounoe^l  aymploinH  to  be  dei)eril>M)  beTi>- 
after  whicli  call  attention  to  tlio  illurax  of  the  child.  Under  ordinary 
virvuiui4tauc(«.  exa|{tC<*rati><l  in  the  children  jmt  tnentionetl,  Rymptoius 
referable  to  tlie  nincouH  membrane  of  the  re«ptratory  tract  may  l>e 
compkininl  of— ciiry/ji.  coukIi,  injet'tion  of  the  ey««,  aoro  thmal, 
flometimea  alight  epi8taxi«:  at  other  times  the  diaease  be^pnti  with 
Hym]itomH  ou  the  jmrt  of  tlie  KiuttrointvMtinal  tract — vomiting,  mora 
or  letM  iliarrho^,  or  conatipatiou.  Not  infre<|nently  we  linrl  a  oom- 
biuation  of  thi-xe  armptomtt,  and  then  no  have,  ait  will  be  i4een  liera- 
after,  a  clinit-al  pictare  that  may  be  anifKeative,  especially  iu  the 
prewnce  of  an  epiileiuic,  of  what  in  to  come. 

Aa  a  rule  thin  period  ia  afebrile.     Euantbero  there  is  none. 


PuuoD  OP  EttrpnoN. 

The  eruption  tM>fnnM  on  the  face,  aa  it  mie.     It  extends  in  tweo^- 
four  hount  lo  the  feet.     It  ia  a  wore  or  lefw  diacrete,  punctated,  maeo- 
lar  eruption  iu  the  beginning,  surrounded  by  bypenomia,  somewhat 
i^le\Hti^l,  of  a  dialinct  red  color,  the  centre  l>eiii|;  mo-tt  highly  coloredtJ 
Filatow  and  Musser  describe  a  nil>ella  scarlatinosa,  and  a  mbella  rooP>l 
billtwa.    The  pn'«eiit  autlior  ia  inclined  to  ttgrvte  witli  Ihnw  writ«ri,  i 
in  that  lie  has  seen  epiileniioi  in  which  the  scarlutiuiform  nature  of 
the  eruption  hmt  t^ecu  1»ost  market),  and  otliont  in  which  the  type 
waa  that  of  meaalea.     It  ia  not  an  infrequent  occnrrencie  to  have  both 
tyjieH  repnwented  in  the  same  individual  at  the  same  time.     Indeed, 
Ihix  might  be  Imiked  uihiu  as  a  characleriHtic  of  the  itiaease,  aitd  M 
girinK  riee  to  the  view*  expr««ee<I  before  by  variona  aothora  of  tbe 
hybrid  natare  of  tbe  disease.     But  the  emption  of  nrariatins  diffen 
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from  that  of  the  Gprman  measles,  fii'Mt,  an  to  polnr,  which  iipver  i«  so 
bright  ill  the  luttrr  tut  iu  tlit-  former;  secoutUj',  an  to  tbe  place  of 
origin,  which  w  always  upon  tlie  fai^e;  aud  thirdly,  as  to  tlif  tinio  of 
mutiiriitiou  of  theemptiou,  whicli  is  extremely  short.  From  nieasleH 
the  eruption  may  be  distiuf^uisbed  by  the  lirciunto  appeiiniiirt!  of  tho 
former;  by  the  tint,  which  ia  always  bhiish  in  meash'K;  ami,  again, 
by  the  time  of  corajilete  tloritiou.  Li  Gurniau  mea-sIeH  t.hi' i«rn|itioii 
ia  developed  over  all  jiarta  of  tho  body  ;  not  iiitrequeutly  found  even 
npon  the  aolee  of  the  feet  aiid  tlie  palms  of  the  haiidn,  jui  iu  Bcarhitiiia. 
It  has  lieen  tioted  that  where  prenBiire  i«  applied  tliern  the  cniiitioii  is 
strongest  develoiKid,  depending  iiudoubtedly  u|ion  tlie  fact  that  thfi 
mttli  is  due  to  a  hypenemia  of  the  skin.  It  attains  iIk  niaximitm 
development  in  a  very  short  time,  and  for  this  reaHim  the  prilynjor- 
pliiktm  of  the  enijition  is  so  characteristic  a  symptom  of  thin  disease, 
jnat  as  in  varicella,  excejit  tliat  npon  tlie  same  places  nf  the  Inidy  we 
are  apt  to  have  the  same  external  niaiiifestiition.  TIip  raHh  lusts  not 
t<)  exceetl  five  days  in  all.  The  exti^mal  manifest iilious  dtvi'l(i|)  in 
about  three  days,  dependiny  npon  the  njitnre  of  the  epidemic;  not  that 
more  intense  epidemics  jirodnce  a  hinder  duration,  but  that  simply 
tbechanu^ter  of  the  epidemic  seeniB  to  establish  a  rnle  iu  this  ruspect, 

Anomalous  developments  ui  the  rash  are  not  nnconuuou.  It  may 
begiii  first  Uftou  the  chi'st,  and  then  exteml  njiwards  and  dnwnwanls. 
or  it  may  develop  ni>ou  the  trunk  or  the  liudis,  and  then  imt  extend, 
flO  that  we  may  speak  of  a  rudimentary  form  of  C!erman  meiusles. 

The  characteristic  enauthem  is  easily  overlooki'd,  indeed  its 
occnrrence  is  denied  by  m'iMt  aiithnrs.  It  ap])riaia  siiiiult/tii''niisly 
with  the  exanthera,  becomiuK  evident  about  six  hours  utter  the  first 
symptoms  and  lasting  not  to  exceed  twelve  U)  fonrtc^-n  hnnrn.  It  'ic- 
cura  on  the  soft  palate,  sometimes  extending  over  on  tothehui'd  ]>alati"-, 
and  is  marked  by  the  appearance  of  small,  discrete,  dark  ivd,  but  not 
dusky,  papnies  which  disappear  in  a  short  time,  leaving  no  Iruci'S 
behind.  The  rest  of  the  mouth  may  or  may  nut  lie  congested  ;  tlictim- 
sils  are  more  or  less  aflfected  according  to  the  nature  <jf  the  Riiidendo. 

The  bin^e  may  havo  a  white  coating,  depending  upon  the  giis- 
troi»t«stiual  ci'udition;  but  wo  never  have  tumefai'tion  and  hypiT- 
temia  of  the  fungiform  papilhe,  and  we  never  have  the  characteristic 
strawberry  tongue  of  scarlatina.  Agaiu,  viirinus  authm-s  have  madu 
the  statement  that  tJje  latter  does  occur  In  f  iennau  measles.  The 
author,  in  an  extensive  experience,  has  never  se<^n  it;  and  indeed, 
relies  npon  this  evidence  as  one  of  the  most  impoi-tant  differential 
signs  between  scnrlatiua  and  German  measles, 

One  of  the  most  common  symjitoms  jiresent  is  tumefaction  of  the 
lymphatic  inlands  at  the  angle  of  the  jaw,  the  anterior  cervical  glands, 
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iiud  not  iufr&iuetitl.v  siilnunxillarv  jjliiuds^iill  ni  wliicli  ma.v  l)e  jiHiti* 
fill  iii>(in  prewHUro.  \\lii!e  tliia  coniUtioD  does  uot  exist  lii  every  caise. 
it  uiLv  Im>  looked  iipou  us  ti  verv  valiutbltt  uid  iu  tiiei  diai^uosia  of  thitt 
(lirtease. 

Tbti  tPiii]»^ru,tiire  iiiiiy  lie  iiorifltil,  or  uearly  «u,  tlinm^liout  the 
course  of  the  diseaHe;  at  all  eveubi,  tliere  is  no  chariujt^-ristic  tern- 
|>erittiirn  cufvo  tor  fti'riuitn  niejisles.  Exceptioually  liigli  ti-nijterft- 
tiin^  to  lOo '  F.  liiive  been  imt^nl ;  but  bucIi  au  occurrence  ia  estreinely 
rare,  auil  may  possibly  be  ilun  to  some  com  plication. 

Oil  tliB  part  of  the  respiratory  tract  we  may  have  evidences  of 
liirvngitis,  laryunntrimbfiitis,  or  Immcbitis.  In  the  majority  of  caaes 
eitbpr  form  of  trouble  develops  bat  sli^;lltly.  The  tousils  are  always 
fiular^;eil.  TiLert*  is  more  or  less  catarrhal  au^^iua.  Not  iufrequeutly 
a  further  develujuneut  tjikes  place,  In  that  the  lacuuie  are  fille-d  up  by 
pxudation,  preHeutiUH  laoie  uv  less  « ell-pronouuced  evidence  of  a 
follicular  auKiua. 

PeBIOD  of  DESqrAMATION, 

In  tlie  ^reat  majority  i>f  cases  there  is  no  desquamation  at  all. 
TITieu  this  dors  oi'cur,  it  may  be  furfnraceous  or  lamellar;  ai^aiu. 
partakiug  of  the  nature  of  tha  ilesiiiiamatiou  of  either  Hcarlatiuu  or 
uieasles.  Tliis  iiaF^sea  away  iu  ft  very  short  time,  from  two  to  five 
days,  aud  li'avi-H  t!in  nkiu  in  a  perfectly  healthy  conditiim.  Iu  tlie 
larj,'!^  numbi-r  of  ciusi'H  that  have  been  I'Liporled  by  Edwards,  di-squa- 
uiatinn  was  preHcut  iu  the  form  of  furfuraceoiia  scales  in  every  case. 
This  was  certainly  an  escrjitioual  e[ii(!euiic,  as  the  statfimeut  made 
above  niust  b(.i  lonked  ujj'iu  as  the  rule  and  uot  the  exception. 
Edwards  imtici^d  uot  iufrequeutly  "a  delica^i  brownish-yellow  pig- 
lueutatioii.  This  coloring  did  not  ap|>ear  (o  Iieur  any  relation  to  the 
I'olur'if  ihi"  cniptiiiM,  or  its  seventy."  This  jiiHmentatiou  Las  also 
been  noticed  by  a  ^;reat  uuinber  of  others.  It  is  very  short-lived,  and 
aw  a  I'liln  i'Hi>ii]H>s  di't'>ct.ion.  The  nriue  jiresenbt  evidences  of  a  febrile 
condition.  T'uder  normal  circuiuMtauces  uothiuj^  more  is  found. 
Tlit^  author  is  inclined  to  a^ree  with  Hardaway,  who  claims  that 
albitiiiiuiiria  is  an  anomalous  sympliuu,  ^iviufj;  rine  to  doubt  in  diag- 
nosis. Certaiiih,  wheu  it  does  occur,  it  must  be  looked  upon  as  a 
comjilication. 

Diagnosis. 

Iu  Hu  individual  case  the  ditfereutial  diagnosis  may  become  very 
(liflifult.  and  tlii«  nndonbt'^dly  has  j^iveu  rise  Iji  the  >'iew8  expressed 
in  r'-frard  t't  the  non-exiHteme  of  (liTumu  measles  as  an  individual 
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disease.  In  the  presenoe  of  an  opidemic  snch  a  difficulty  i1(m>8  not 
exist  because  it  would  l»e  extremely  iiulikely  that  we  Bhoiild  Imvo  a 
biT^o  number  of  cases  iu  wkicli  the  symptoms  descrilwd  us  fairly 
cli»r»ct<>mti(;  i-oiild  be  obeen'ed.  The  diseiiHes  fur  ivliidi  German 
measles  can  be  mistaken  are  meiwliz's,  Bc-iirUtiua.  aud,  in  tlie  autLor'» 
pxpcrieuvn,  iuDuonza.  In  the  epidemic  nf  influenza  of  18i)'2  very 
many  caM^s  were  olwerved  by  the  author  in  which  a  ditfereutial  dia^;- 
uosis  between  Mcjirlatioa,  German  measles,  and  influeuza  pnivwl  diffi- 
enlt  in  the  l»ginning.  After  the  cases  liegau  to  increawe  in  number 
the  differential  diagnosis  seemeil  easier. 

The  following  table,  which  has  been  moiiitied  from  tiriflithn  anil 
Etlwards,  may  prove  of  value : 

TtaiM  or  LtrruoiR'ui.  DiiaBoais. 


RutvlU. 


Hauls. 


Buu-laUnit. 


liinuwjfa. 


V«ry  rirtaWp;  fram  nTo|Foun»»ii  da^. 
to  seivD     ID    LwenLJ- 
oiwdmja.  I 


Incuiiation. 
.•■...  One  to  vevpu  dityii , 


.iSevi^n  clayri. 


Prodromal  Symptont, 


AfaatoC.  or  fram  IhkI«i> 
TO  tir<tiiT<roiir  houn. 

nalAirh&l  ft  y  Di  p  I  ^Mii  It 
■llsbtl)'  uwrkvd. 


Rjr*LhriirtTi'rtminoQ:  en- 
Aitttifin  Lnxiin^  cahly  for 
houn.  oQ  hiflpAi&tOt 

VaEulllbif  nra , . 


riuikllr     [Ml     three 

SeTers  eniarrliiil 
■jmpioEiiii  vt  qlim^ 
niul  tytf^  jiLbo  miT>l 
ratorr  nfDnrutuii: 
BDAiiIlii-ni  LMtarac- 
lerlsilL'.  Bluiuiuuili 
adJ  Ennjflm. 

Borethmac  rarv;  ooca- 
■lonally  ot»>eri-«l. 

Oocanlonkl  TomlHoit .  ■ 


Fbtm  abiBiil  or  allitht . 


EbIwv^    ltl<u>ili>;     ugii 
kit;  irpll  markfiJ. 


Cliamolf^rlBlLu  temivr' 
all  I  re  purvn, 


ICQlnrtfi-il  gWnAK^  aa  In 
a]  I  ncuM  «xaDthe< 
mala;  bot  charac- 
lerliUi:, 


Twauty-ruur 
Ima. 


Iiourn     or 


Marknf  iAur<.  riirgntn  wllh 
ub&roci  pHuI  tL'  ■■nun  - 
UleDI, 

VoiiilllUK  Ilia  ru la 


HIkII  (i-mtih.iI  |lli]wi>llt 
of  proi«rrlon  In  Iviii 
pframre. 


Eul&r^pfl  iflamla  aa  UMial 
Innciiie  cxaDUirniau, 


nncon  faos ...... 


ETHpivm. 
.  irtmon  faca iFtni  odcIukI  and  Deck. 


Bptfeada     very     rapidly.  {Clrai]uaU>iiiriiadai>vefiI4pri-aila    nlnwly :    niail 

•lUnr  laJliiK  tmiu  uim'    iHaty ;    iiiuliiiuiii  uu     iiiuiii  no  nfih  dny 

part    bntom    In    l\i\\     ihinl  day, 

bliKiin  on  nnoihrr:  or 

Ci>vvr1ri|r  KUUn^  liOi^  Id 

twriily-7ui*r  lidum 
Iju>t>  \i\tTv  u>  tour  day* 

or  \rm. 


Liwta  on  ■r«(av>  tour 
daya. 


■  Hay  laal   Itva  in  Mwaii 
itays  '*'  nior*?;   tiunn*- 

CnWvtmiially  pale  nHl...  Ci-im  purpilali CMur  iu<eaM.-ly  re:\  , 

.HlDuif<  i«d  poiiitA;  con- 
flunjil. 


Hon  "r  l™«  el«niml;llrrvKiil»r.  creiceiiilc 
not  amtDER^  Id  icruuiMj  ^ctduiiIdk  of  papules, 
aa  In  mtaaJe* :  npatt; 
■malivr:  en  ainall  iwli 
polnl*  u  Id  acarlaUuk  I 


Abwni;  ■udilrn  uppeiLr- 
Aiiovtir  BytuptuiUH. 

I'll  r  u  rrlial  Byn»piu»jt^: 
icasiiuliiiMd  uii  I  <i  r 
II  e  rt  ouH  rfyiijpluiiii 
pn^fu-bt 


'^rvdaroal  uiay  Im  prvH- 
I'lil  or  aliB^Dl;  no 
I'UAritlirrN. 

VofiilliujE  uliwnl  -.-scppt' 
In  rbv  ga4truii]tf<9i1' 
iial  lyp^ 

Tvrfi|ierwUir<'  s>piiiprli»i<A 
liltfli;  siirri^liuie^  Iu- 
U'lirfty  Jilj£hi  Afiiiii-- 
III  I  nil  ni>t  ni|».'lally 
iiiitrkKd 

CllnEtiliilnr  fiilario'rjii'nt 
ahwlil.  pno-'pl  aa  w 
auk  or  apecuil  ooinpll- 
oaUana. 


May  da*tlop  anyvhrre 
■jii  iliD  tHH]y;  uun^u- 
Inrlly 

]HKy  noi  ^jin-ibl  HI  all; 
|pu<jih^ri|  I<>  1.111.  iilnup; 
Ijijt  n^Ttir-ilHiiv  huri-^ila 
ri^rSF   mjiliUy  hJI   uytv 

Itniinlly  laat*  )ni>  Uj  fuur 
iliii". 

Tulur  dr^it'llJli  upiXi  EJA. 
riifpdf  i-riErfiS'if. 

Kryiltfiiirtroun  r-i-iiplluri; 
un^tArlii;  rirriwe;  or 
htimurrliatfic  furiu*. 
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Table  op  DimiiumAL  DtAOVOKia.—Continuga. 


KubpIlL 


Unulfw, 


Scju-ttttlna, 


ninumita. 


Sj/mptomi  nf  B^jititv  Stagr 


TOIIIH. 

SUsM  flnrc  ihrour  .   


Tiiiiifiii^     uol     rhikrikcrer- 

PuW   in    iiror»ipftliiu    in 

f''Vi-r 
AUiumlniirln   *<jfi-»dlnir' 

1y  ran-. 


H^mplnirtn, 
Siiri-     throHt     (iQcoiii- 

UBimi]y  culurjtrfHeiit, 
of  tflnudsHtilci  Koiile 
r-KiinrlipniatA 


<'mD|<Mt*  iti-vi<1opiiii'iit 

(.'hjirncLrrifllli:  tciniw^r- 
niure, 


4\lbiJinLiiurlB  vi-ry  mi 
Ltiiuniou, 


C'lrysA  nMeDt  exoepT  In 

laid  vAitet. 
ikire  lLri>at  sIwath  (iriS 

''ijt  111  a  marked  veay. 
LHajiilt  II    nngk   of  Jan- 

frft|Ui'Tillj;  lint  iiri  - 
ooMiiii4>uly  plaudn  En 
olh«f  |inrlh  t-iiUtrj^v^]. 

stru"»H'rry    *|-Tpl(ip- 
ineDl 
TemiM-rftture     iiHOrtlljr 
birili  n(<(.'nr<tlii|^   in  ihc 
oharaotiTlritlo   teinper- 

I'lilw'  inn  uf   pnii>onion 

In  Trriipfrnliir**. 
Albumiimrla     not     u  n  - 

cmannm- 


•Ctyrjma  pnaeaX. 

SipIT  IIirojLt  in  »m>i'  rjjk- 

Glal>ilfr  rnl(iriFi-d    an   il*^ 


No     r  liariL-t  uriHt  lo 
InriKii*-' 

TfiHiJpratMPp    not    n  (  - 
fwirdhy  crtiptloo. 


Su  (tlluimJAuriiL 


A^«flUT.    or    lUiCbt   amtlDriinriy, 
bnuiuy. 


I^rnquiinuttion. 


ll^iiqiialMltfili  mn  In  nifM 
I     fHfrin*  f'f  ilcroullltK 


Complications. 

These  uIwhvh  ilepi^iid  upon  st^onuiliiry  infeciioiiSf  as  it^  the  cjuw 
v.-it)i  tlie  other  rxaiitheitifltn.  at^  h  nile.     The  most  common  8<^at  of 

c'MiiipliL'ntiMUrt  \h  (n  lie  frmiul  in  the  rewfiirMt^irv  tnict,  but  even  tliia  is 
rJiie.  TlniH,  iij  (.IrilHtliH  one  hnndn-i!  ;iuil  lifty  ciises,  only  Iwo  had 
pDeiinmnirt.  Occasionally  we  fiinl  Lufl^LuiniiLtinus  in  other  tlirisions — 
«c*\i'n^  hrnnrlnlis,  plrnritis,  Tlii>  li^nions  itf  the  up|H"r  |)urt  of  the 
i-eHpinit'iry  ivm-t  huvo  idremly  boi-u  n^frn-cil  to  its  nurniul  conditintis 
ill  tbo  iliwf^aMe,  ConiplieatiouH  im  the  ji^irt  of  tlje  ^zLstniintc^stinat 
tract  no<"nr  nnt  iiifiv(|iu»i]tlv— euteritiH,  entemrolitis,  ^a.stro^ut4:*^itis. 
Tli(*sn  nil'  Ut  \h^  lo^ikt'il  ujinn  a?i  ennipHniti'iiw  only  when  <Ieve](»i>e<l 
in  iin  libuormal  extent.  Troubles  In  tlie  nnmlh  are  not  imeoiunion. 
Tin*  iittliunry  stoniutiiis  ejiturrlijilis  Iijih  Jilrr*iul\  Ih'cu  r»*ferreil  t<^. 
Stonuttitis  Jtnlitlniwn  iu  norm*  i*|'iih'niicH  occurs  fn"i[Uently,  jlepf^n<lin^ 
in  iJl  ]inibability  upon  complication  with  strei>tococciifl  inflation, 
Cnni[jlicMH<ms  an  tbn  part  of  tbe  skin  ciccnr  ocv^winnnlly  in  tlio  form 
of  funiiicnlosis.  sometimes  erysiju^las,  occ»isioj»Jly  erytheinatoiifi 
eruptions  ttv  nrtiearia.  Febrile  tedema  has  l>een  noted  in  several 
instances.  On  the  pnrt  of  the  or^^aTis  of  sppciul  sense,  catarrlinl 
tronbK's  uf  tlie  eves— l^lcpburitis.  t-onjnnctivHis.  Ou  th**  part  of  the 
ear,  otorrhfpa  La-*  been  noted.  Eudocarditis  has  Iwpu  ohsen'ed  !%» 
well  Ed  rheumatism  and  nephritis.     Judniu^  by  the  statemeut^  mode 
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by  vnrioiM  nuthors,  rprtaiii  other  tHseaaes  are  apt  to  fr>Uii«'  Gormiiu 
meatiles— thus  dipbtlii>riiL,  niunipe,  alML'e8Si?s  uf  IjuipliatiL'  ^ItuiiLs; 
bat  the  nnttior  has  ha^l  iio  r^xiterieuon  with  theae  caae^H.  It  is  8tiit4><] 
that  there  is  a  relapsiU);;  form  of  this  dirteawe.  lu  all  hlB  exi>eriplice 
the  Aathur  hits  uever  Heeu  a  sii^fle  I'tisu  vt  reluiise. 

Prognosis. 

Tho  progDnsiH  in  nlwohitely  n<md.  Thi«  ri'i'tjiiul.v  holds  for 
private  practice,  Eilwjudu,  Hatfielil,  aiail  A  lar^'p  iiiinilier  "f  otlier 
aiithon*  hiivo  rt'.]>( n't^d  dwitlis;  Init  tlift  luajoritv  nf  ulisi^rvPis  ii^ree 
with  the  Htatemeut  niado  above  tliat  the  pronmisis  is  favnriible.  Eveu 
Eilwardu  HtiitfS  that  in  X'rivafa*  practii'H  Iih  hiis  never  si^cu  ii  fatal  cjwe. 
While  exee|>tioualIy  iu  a  weak,  piiiiv,  hii^hly  rei'eptive  chihl  a  fum- 
pliratioii  may  occur  that  will  pml  fatally,  iipim  tho  whole,  with  gooil 
Kimitjkry  surroundings,  the  difiPJiso  rmis  its  cimrse  al»Mc>hiti'ly  favcir- 
nhly.  For  cases  iu  private  prai'tice  tli>^  statviiiPiit  might  lie  luiulc 
that  tliB  chances  (if  a  serious  coui]>licatiou  <K■L■u^rin^;  iliiriiii;  (iririuaii 
Rieaeles  are  tho  same  as  they  wnnhl  l>e  in  health.  In  the  f^reully  neg- 
lected, exiTosed,  underfeil  ciiililreu,  as  we  Men  llieiii  in  liospital  ]inu'- 
tice,  this  may  not  lie  tnie;  Init  even  here  the  writer'^  experiency  has 
been  much  nutre  favuraMe  than  the  reports  of  otlier  authors  would 
iudic^ite.  In  all  the  eases  that  have  come  uuih'r  the  observation  of 
the  writer,  but  one  has  terminated  fatally,  and  di'sth  in  that  casn 
was  dne  to  uephritis. 

Treatment. 

PlloPH^XAXIS. 

On  account  of  the  railduens  of  ibis  disease,  the  writer  lias  never 
fouud  it  necessary  to  take  auy  uieannn-H  aH  to  pro]i]iyla\is.  It  is  a 
grave  unitt<>r  of  ilnnbt  with  liiiu  whether  siicli  action  is  necessary; 
certainly  not  iu  private  practice.  We  do  not  ginird  cspefially 
agaiunt  cbidtcnpns;  why  sbonld  we  guard  against  a  disease  in 
which  the  mortality  is  etiually  small?  In  hospital  practice,  prophy- 
laxis may  be  called  fur,  and  in  the  prt^spuo'  of  a  si-viTe  e]]ideiiiic 
tiboahl  l»  carried  into  effect.  Here  all  the  mi'asnres  reconunendeil 
nader  the  head  of  prophylaxis  iu  the  article  on  Scarlet  Fever  »bonlil 
1m)  adopted;  more,  however,  the  author  i^  willinf;  lo  confcNS,  ou 
account  of  the  uufavi>rable  reports  nivcn  liy  such  reliabh'  aulhorH  as 
Edwards.  Hatfield,  and  others  than  on  acronnt  of  bis  own  experience. 
The  patient  should  lie  kept  isolateil  fiu'  two  weeks,  certjiinly  until 
desquamation  has  been  thoroughly  comjili'ted. 
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Medical  Treatment. 

The  treatmeut  can  oul.v  Ije  sjiaptoruatic.  Asepsis  of  the  moutli, 
refeiTed  to  iu  tlie  article  nn  Scarlet  Fever,  should  be  carried  out  iu 
order  to  preveot  eomplicalious.  Gastriiinteatiual  symptoms  may  re- 
quire ajjecijil  atteution.  Diseases  of  the  respiratory  tract  most  be 
tlPilted  accoriiint,'  to  the  rules  laid  diiwu  iu  other  parts  o(  this  work. 
We  have  no  H|Tei;ific  luedifation,  and  therefore  no  especial  recommen- 
dation can  l)e  miule.  At  the  termiuation  of  the  disease  the  patient 
nliimld  Iw  batliMl  thnrouKhly.  his  hair  being  disinfected,  and  b« 
bLouUI  then  be  anowe<l  to  jjo  out  as  it  he  had  not  been  ill. 
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CHICKENPOX. 


Jh^tntion. — Chickenpox  op  variQelU  !»  iiu  aonte  infectioue  diBease 
peculiar  to  infauts  and  cbiklreii.  It  iw  atcomptuiieci  bv  oiily  tiligfat 
fcviT  rikI  other  oousHtutioual  ftvmptoiiiH.  TIih  most  proniiueut  fea- 
ture of  the  (JiseaJie  is  tlio  clianw-'teristic;  vosiciiUr  eniptiuii  nu  tlio 
8kiu.  Pnimles  iimy  npiietir  iti  thi'  be^iiiiiiiit;,  Imt  tlip.v  iljwnpponr  very 
(luickly,  ofteu  iu  au  hour  or  two,  ami  tliev  are  not  fluinirti'ristic. 
Pustules  never  or  rarely  Mpjiear,  iitui  then  only  wlien  there  is  a  iiii<ELt(l 
infection.  The  enijitiou  may  also  l)e  seen  on  tlie  mucous  membrane 
of  tho  mouth  and  throat,  and  more  rarel.v  ou  Ihut  of  the  mine,  hiryux, 
and  prepuce  or  ratfiua. 

History. 

The  early  Li«tory  of  variwila  is  iusopai-ahly  ofniiioetiitl  with  that 
of  variola,  althout(h  certain  early  dcacril'tious  loiive  iio  doubt  that  it 
vfius  known  in  oldnu  tiintw.  It  firwt  apiteared  undi'i'  tht'  title  of  cry- 
Htalli,  ami  the  names  that  have  since  beeu  applied  to  it  are  inimmer- 
able,  but  nioKt  of  them  an.- based  upon  it^  resembluni'.e  to  Hiniilljinx. 
Until  the  early  part  of  the  seventeenth  century,  when  inoi-nhiti'm 
against  Hmullpox  was  introduced,  varii^ella,  on  account  of  its  mtld- 
uesfl,  receivwl  very  iittlo  study.  The  oppnnentH  to  inoculation  Imwd 
one  of  their  strou^eat  ar^umenta  a^^ainnt  tlii.s  method  on  the  fact  that 
ioocalatiou  did  not  t>rotect  iiguitist  varici-lla,  whioh  thi-y  courtideit-d 
a  motlified  or  mild  ty]>e  of  variola.  As  a  result  of  thi'se  arniinienta 
a  more  careful  study  of  varicella  was  uiidertHkcn  by  Willan,  Heini. 
Aod  otliers,  which  resulted  in  demoustratini|{  beyond  doubt  that 
varicella  is  a  dlMtiuct  siiecific  disease  and  not  a  nioditi(.id  or  mild  type 
of  variola. 

After  Jeuner  hi«l  iutroibiceil  vaecinntion  in  1796,  ca«C6  of  vario- 
loid began  to  appear.  These  cases  resembleil  varicella  ho  closely 
that  thoopiuionK  of  medical  mini  were  iigain  divided,  and  even  to-day 
there  are  many  who  believe  in  the  identity  of  varicella  anil  variola. 
The  most  prominent  advocates  of  this  view  aru  Hebra  and  tho  Vienna 
scliool. 

In  spite,  however,  of  these  authorities,  there  ean  be  no  doubt 
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that  chickeupox  is  an  independent  and  Bj^ecific  diaeaae,  and  not  a 
mild  nr  a  modified  type  of  amallpus.  Tfiia  is  proven  crtucliutivolj- 
by  many  facta:  Vaccination  does  not  protect  against  varicella;  vari- 
cella always  proilufes  in  those  expoae<l  to  its  coutj^;i<iu  varicella  and 
never  variola;  epidemics  of  varicella  rarelj-  or  never  occur  iu  coiiuec^ 
tiou  with  cases  of  variola;  there  are  no  cases  on  record  of  cougenital 
varicella,  but  variola  of  the  unborn  child  ia  not  unknomi;  iu  most 
cases  negative  results  are  obtained  from  the  inoculation  of  the  cont^nU 
of  the  varicella  vesicles,  althouj^h  the  ease  with  which  this  disease 
Bjireiids  and  cHiries  infectiou  is  verj-  Kreit;  and,  finally,  the  chaiacter 
of  au  epidemic  of  the  two  diseases  is  quite  different, 

Steiiier's  inoculation  experiments  are  OBpocially  interesting.  He 
obtained  po»iitive  reaults  from  inoculation  with  the  contents  of  the 
vesicle  of  varicella,  although  Tlinmiis  and  others  had  inoculated  witli- 
out  siU'cpHS.  He  f^>nk  the  clear.  tr;iufli)arent  lymph  from  the  vesicles, 
and  with  it  inoculated  two  children  in  two  different  families,  In  tho 
first  case  the  lymph  was  usetl  as  in  the  ordinary  vaccination  at^ainst 
Bmall]>os.  Nosi(,'us  appeared  until  four  davs,  when  the  child  Iwi-aiue 
slightly  feverish  iiutl  restless.  This  continued  with  more  or  less 
severity  until  the  eighth  day.  when  an  eruption  of  vesicles  developed, 
and  the  child  suffered  from  an  eniptive  disease  which  seemed  ti>  riui 
the  t.vjiical  cimrse  of  varicella.  The  secoud  case  ran  almost  an  iden- 
tical course:  marked  prodromal  symptoms,  redness  of  month  and 
tlirojit  from  the  appearance  of  the  eruption,  which  was  on  the  eightli 
day  after  inoculation,  etc, 

Steiuer  concludes,  from  a  shidy  of  eight  successful  cases,  that  it  ia 
jiossible  to  jmiduce  varicella  by  inoculation  with  the  contents  of  the 
vesicle  (eiglit  cases  out  of  teu  were  positive);  that  varicella  is  always 
produced,  never  variola;  that  the  period  of  incnbiition  is  eight  days; 
that  in  the  eight  succassfid  cases,  prodromal  symptoms  were  present 
iu  four  I'itse.s  and  alaeut  in  four  casew;  that  the  height  of  the  fever 
corresponds  to  the  time  of  the  appearance  of  the  first  eruption;  tliat, 
as  a  rule,  the  fever  doen  not  rise  with  the  a]>j>earance  of  ea^'li  fresh 
crop  >'f  vesicles;  and,  finally,  that  vaccination  does  not  prot^Kit 
against  varicella  and  neither  does  varicella  protect  against  variola. 

Etiology. 

Varicella  is  very  contagious  and,  althongh  it  is  nndoubt*dly  doe 
to  a  specific  germ,  this  has  never  been  isolated.  Various  microorgau- 
isms  have  l>eeii  found  in  the  contents  of  the  vesicles,  but  there  is  no 
evidence  that  any  one  of  these  bears  an  etiological  relation  to  thia 
eruptive  fever. 
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It  is  not  uncommou  to  have  sevoudary  infectious  in  varicella,  and 
the  diaeiase  may  be  complicated  with  soarlet  fever,  measles,  and  othei 
eruptive  diseases  iu  which  the  skiu  miiDifeHtatiuDs  are  prominent  fea- 
tures. Again,  the  vesicle  itself  may  1>e  the  entrance  ftir  some  sec- 
omhiry  infectioD.  To  this  cliisa  l)elt)ng  the  en-called  gangreuoiu 
(onns  of  chickenpos  and  the  secondary  infections  due  to  ataphylo- 
cocci,  streptococci,  etc.,  reported  by  Steiuer,  Brtiuner,  Bra<iUQhaye, 
and  others. 

Symptoms  and  Diagnosis. 

Varicella  has  an  iucnli'ili'in  inriod  of  about  two  weeks  after  ex- 
posure, but,  when  the  disease  is  given  to  the  patient  bv  iiiociJatioiJ, 
the  6rst  syniptoms  always  ajijiear  iu  eight  davK.  which  in  probably 
the  true  inculwtion  ]ieriod.  There  are  never  ur  very  rarely  dmiii^ 
this  jieriod  auy  of  the  prodromij  symptfims,  sucli  as  Iftssitiu!'*,  liead- 
ache,  (ever,  chills,  etc.,  bo  often  seen  in  the  other  infections  Llist-iLSPs, 

The  vesicle  is  usiiully  the  first  symptom  unticeil,  but  occiisinii- 
bUt  a  small,  round,  non-elevated,  hyperajmic  s|iut  iimy  bo  observcil  ji 
few  minutes,  rarely  more  than  a  tew  hours,  before  the  vesicle  appcarB, 
There  are  certain  i-are  cases  iu  which  this  hypencmic  rose'ihi  disap- 
pears without  the  formation  of  the  vesicle.  Here  the  diagnosis  it 
very  difficult  aud  must  1mi  made  by  eschisitm.  Diagnostic  ]Joints  oi 
value  in  these  cases  are  the  history  of  exposure  to  infection  and  the 
presence  of  a  chanicteristic  round  roseola,  wliii'h  is  slightly  or  uo( 
at  all  elevated  and  which  disappears  very  quickly. 

In  a  few  vpry  mild  cases  witli  only  a  slight  exanthem,  fever  may 
be  absent  during  the  whole  course  of  the  attack.  In  most  cases  there 
ia  a  slight  rise  of  temperature  of  one  to  two  degrees  above  the  nor- 
mal. This  fever  rarely  or  never  beginw  liefore  the  ajipearance  of  the 
emptiou,  and  it  lasts  in  most  cases  from  three  to  four  days,  although 
it  may  run  a  shorter  or  a  slightly  longer  coni-se.  Tlie  fever  in  coiu- 
plicatetl  cases  due  to  secondary  infection  may  Imj  severe.  Its  char- 
acter depends  entirely  npou  the  chiiractfr  of  Hie  mixed  infection. 

Iu  the  early  stage  of  chickenpos  the  exanthem  is  very  character- 
istic, and  a  mistake  iu  diagnosis  can  hardly  be  made  even  by  a  super- 
ficial observer.  Ijaler  in  the  courwe  of  the  disease,  esppciully  iittet 
the  vesicles  have  l>ecome  Viroken  and  a  mixed  infection  liiia  taken 
filace  from  scratchinj;  and  other  outside  sources,  there  may  bo  some 
difBcnlty  in  determining  the  exact  chanirtcr  nf  the  lesion.  It  slinnld 
not  be  forgotti-n  that  it  may  be  associated  with  other  iufpctiou«  dis- 
eju«eR,  and  cases  have  been  reported  in  which  the  varicella  patient 
Buffered  at  the  same  time  from  smallpox,  miiisles,  or  scarlet  fever. 

The  characteristic  eruption  consists  of  vesicles,  varying  iu  number 
Vol..  XIV,- 13 
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from  a.  dozeu  to  several  huadreil,  aud  varying  in  size  from  a  bead  to 
a  large  pea.  Tlieso  veaiL-les  are  mostly  round  iiuil  disorete,  are  seated 
very  Bui>eriiciaily,  and  developed  upon  a  fiat  aud  sUyhtly  hyiwrieinic 
roseola.  Very  cliarncteristic  groups  of  small  diairreta  veairl««  arc 
often  found  upon  single  parts  of  the  boily,  but  larye  single  ones  are 
alway  s  found  in  tlie  neigliborbood  of  these  jironps.  One  very  marked 
feature  of  tbe  eruption  is  the  successive  cro|)8  of  lesions,  so  that  dif- 
ferent stages  are  found  at  the  same  time  and  in  close  prozimitj''. 
Tbis  is  one  of  the  most  valuable  diagnostic  points  iii  eicluding 
variola. 

The  eruption  on  the  mucous  membrane  gives  a  very  characteristic 
ai>peHrance,  Vesii'les  form,  whit-li  ijuickly  lose  their  delicate  cover- 
iuy  and  then  reHemble  aplitbims  ulcers,  with  a  well-marked  red  zone 
surrounding  them.  They  are  most  abundant  upon  Iho  baivJ  or  soft 
(lalati?,  bill  may  a|)pear  on  the  mucous  membrane  of  the  nose,  th© 
larynx,  the  prepuce,  nr  tlie  viiginu.  Marfan  and  Halle  describe  two 
cases  in  which  the  larynx  was  involved. 

The  firHt  case  was  that  of  a  boy  three  years  of  age.  He  waa  sud- 
denly sc'izi;d  with  great  dilKciilt\  of  breathing  and  tits  of  suffocation. 
Iii8|Kictinu  lit  tlie  oral  cavity,  together  with  a  bacteriological  esainiu- 
.".liiiu,  giivo  no  evidence  of  lUpbtberia.  On  account  of  the  cyanosis, 
traclieotoniy  w;is  performed.  There  was  no  membrane.  After  an 
iujectinn  of  diphtlieiia  autitoslu,  the  tyjiical  eruption  of  varicella  aj)- 
l>eared  on  the  forehead,  neck,  cbeeka.  alxlomeu,  and  back.  The  same 
eni|jtion  a|)|ieareil  on  the  body  of  a  younger  brother  of  tlie  patient. 
Aft^^r  a  littln  whili5  the  breatLiiij;  benime  normal  aud  recovery  sui>«r- 
vened, 

The  si-L'oud  cjiee  way  that  of  jl  child  nine  mouths  old.  Tbe  typical 
eruption  waw  distributed  over  the  greater  surface  of  the  I>ody.  There 
was  marked  sh'iilor  with  difficulty  of  breathing.  Examination  as  to 
tlie  presence  of  i]i|ililheriii  was  negative.  Nevertheless,  an  injection 
of  20  c.c,  of  dijilitheria  antitoxin  whj*  given.  Bronchopneumonia  aud 
copious  diarrliii'a  fnllowed.  aud  death  was  not  long  delayed.  The 
poHt-mort)'iii  exiimiiiatiou  revealed  a  circular,  shallow  ulceration  on 
the  posterior  ]>iirt  of  the  right  vocal  cord,  about  the  size  of  a  jieu  (a 
bui-st  varicella  vesicle). 

The  |iri>t;no,iin  nf  laryngeal  varicella  is  extremely  dubious.  Ax 
yet,  statistics  furnish  but  one  recovery.  Treatment  consists  in 
either  intultatiou  or  tracheotomy.  Stenosis  of  the  larynx  in  varicella 
iiiiiy  at  times  be  cniifound<'d  with  dijihtberia.  A  bacteriological  es- 
amiuatiou  will  serve  to  distinguish  the  tivo. 

Tho  eruption  Iiegins  to  decline  in  a  few  days.  Some  of  the  veai- 
oles  bei'ome  flaccid  <'r  apparently  slightly  uinbiHcated  froui  the  al>- 
sorptiou  of  their  conteuls,  and  others  nipture,  either  sjioutaneously 
Or  from  scratcbiug.     They  finally  dry  up  and  the  crusts  drop  off, 
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leaviog  Bm^  circnlsr  marks  which  shortly  disappear.     However,  in 
delicate  skins  or  after  severe  lesioDS,  the  scars  ma;  persist. 

The  differential  diagnosis  is  rarely  difficult.  Herpes  zoster  and 
vaccina  are  always  easily  excluded,  if  the  case  is  carefoUy  examined. 
If  the  disease  is  complicated  with  pemphigos,  measles,  smallpox, 
scarlet  fever,  etc.,  the  diagnosis  becomes  very  obscure  and  in  many 
cases  impossible  to  make  out  clearly  in  the  banning. 

Varioki  is  practically  the  only  disease  with  which  there  is  mach 
chance  of  coDfoaoding  varicella.  If  we  remember  their  charactena- 
tic  features  we  will  rarely  or  never  be  troubled.  Varicella  is  qaick 
in  developing,  has  no  or  only  slight  prodromal  symptoms,  has  no 
backache,  and  mas  a  rapid  and  mild  coarse.  Variola,  on  the  other 
hand,  is  essentially  slow  in  developing,  has  marki?d  and  severe  pro- 
dromal symptoms,  has  an  intense  backache,  and  runs  a  slow  (two  to 
three  weeks)  and  a  severe  course.  The  vesicles  in  varicella  are  soft 
to  the  tonch,  different  stages  of  the  lesions  are  usnally  in  close  prox- 
imity at  the  same  time,  the  vesicles  rarely  leave  scars  and  rarely 
become  postoles,  and  the  emption  is  usually  very  abundant.  In  vari- 
ola, the  emption  feels  shotty  to  the  touch,  the  lesions  in  close  prox- 
imity are  always  at  the  same  stage  of  development,  the  vesicles  com- 
monly become  pustular  and  nmbilicated,  and  scars  are  usually  left. 

The  so-called  gaiitp-enous  variceSa  is  undoubtedly  a  chickenpox 
complicated  with  another  infection,  and  certainly  does  not  deserve  c 
separate  classification. 

One  of  Griffith's  cases  was  esi)ecially  interesting.  The  patient 
was  twenty-two  months  old  and  during  convalescence  from  pneu- 
monia developed  a  diphtheria  of  the  tonsils,  and  four  days  later 
measles  with  a  tem[)erature  of  104''  F.  Three  da^^'s  after  the  measles 
first  showed  itself  on  die  skin,  the  varicella  apj^eared.  The  emption 
speedily  changed  from  vesicles  to  bullae.  These  latter  increased  rap- 
idly in  size  and  raptured,  learing  an  erythematous  area,  around 
which  appeared  cup-flhai>ed  excavated  ulcers  with  ragged  edges. 
Some  of  these  ulcers  discharged  an  ichorous  pus  and  others  were 
covered  with  a  dark-brown  crost.  The  child  died  and  the  autojjsy 
showe<l  the  presence  of  diphtheritic  membrane  in  the  trachea. 

Many  other  cases  of  gangrenons  varicella  nre  re]>orted,  notably 
by  Abercrombie,  Howard,  Hutchinson,  Paiue,  Woodward,  Biichler, 
Andrew,  Stainforth,  Demme,  and  Spivak. 

Steiner  reports  a  case  of  secondary  infection,  the  symptoms  of 
which  began  after  the  varicella  had  progressed  favorably  for  six  days. 
There  was  a  high  temperature,  some  vomiting,  and  later  a  con^'ulsion, 
and  pain  on  moving  the  right  leg.  The  unfavorable  symptoms  rap- 
idly increased:  high  fever,  small  and  rapid  pulse,  somnolence,  loss 
of  appetite,  trismuB,  and  slight  twitchiiigs  of  the  muscles.     The 
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BwelliQg  of  the  \en  became  more  marked,  until  finally  the  entire  tbiKli 
was  involved  find  the  skin  aud  soft  parta  of  the  upper  half  of  the 
thigh  were  much  infiltrated.  The  diagooaj^  of  acute  osteomyelitis 
of  the  femur  was  made,  aud  the  jmst-niorteiii  e\aroioatiou  fihowetl 
that  the  upper  third  of  the  femur  was  Imred  of  perioHteum  and  liathed 
in  jHis.  and  that  the  muscles  of  the  thiyli  were  infiltrated  with  a  sero- 
piirulent  exudate, 

Brunner,  BoloKninl,  and  others,  report  cases  in  which  there  was 
an  acute  staphylococcus  infetitiou;  Girode  and  Braqueliave  cases  of 
Btreptococcus  infection ;  and  niaiiv  casea  are  reporteil  in  which  the 
disease  was  com]>licatp.d  \>y  one  of  the  other  infectious  diseases,  such 
as  measles  (Foster,  Cumb.v,  Nash,  Szcz.vpioraki),  scarlet  fever 
(Alezais,  Ayer,  Tordeus,  Oalhanl,  Siiell,  Comby),  variola  (McColIom, 
McVail),  and  tuberculosis  of  tlie  skin  (Fpulard). 

lu  Brumier'a  caee  the  patient  had.  durinj;  an  attack  of  varicella, 
an  acute  sup|iurative  iuHanmmtion  of  the  periarticular  tissues  of  the 
elbow-joint,  due  to  a  stapli.vlococcus  iiifpctiou.  The  humerus  in  the 
region  of  the  sujiratrochlear  fossa  and  of  the  inniar  condyle  was  de- 
nuded of  [lei-iostiiuiii.  In  spite  fif  an  o]»eratiou  which  evacuated  the 
pun  and  drained  the  alwcefis  cavity  the  temperature  contiunetl  high, 
tlin  cliild  wiLH  apathetic,  there  was  albumin  in  the  urine,  and  finally 
tliore  dovelojied  a  double  parotitis  and  an  abscess  of  the  left  middle 
ear.  The  child  died  on  tlie  ninth  day,  and  the  post-mortem  examina- 
tion showed  the  prenenee  of  ]ius  in  the  anterior  mediastinum,  the 
peri  card  iu  HI,  Ihe  bronchi,  the  spleen,  ami  the  kitlneys;  and  this  pus 
as  well  as  the  lilood  sl[c)wpd  tlm  presence  of  stai)hylococcus  pyogenes 
HureuH.  This  or^taiiisiu  was  also  obtained  in  pure  culture  during  life 
from  the  jjus,  the  bloml,  Ihe  urine,  and  the  perspiration  of  the  pa- 
tient. The  infection  was  uniloulfedly  secondary  to  the  varicella  aud 
the  invasion  took  place  through  the  varicella  lesions. 

I;iihr  reporU  two  fatid  rases  of  varicella,  one  due  to  ft  mised  iu- 
fecliun  with  tin'  sliiplii  lufoceus  i>yo^oues  aureus  and  the  other  to  a 
general  miliary  tnberi'ulo.sis. 

Braipiohave's  ciLse  was  apparently  taUinji  the  normal  course  of 
varicella  until  tin*  ninth  day  when  the  temperature  sudilenly  rose, 
and  during  tlie  ne\t  two  ilays  a  |>uruJent  arthritis  of  the  knee  and  of 
the  elbow  appeared.  The  jtiints  were  opened  and  the  pus  showed  the 
(irescuce  of  nuuierouH  Mtre|i|i»i-o(vi.  The  patient  died  twenty  days 
afti-r  the  onset  of  (In-  varicella  and  the  )iost-Tnortein  showed,  in  addi- 
tion to  thi3  arthritis,  a  septic  endocarditis,  and  numerous  cocci  were 
found  in  the  liver. 

That  vtirici'lla  should  be  complicated  with  the  other  infectioua 
dis(*u,ses  would  be  i-spi-clnd.  The  chief  interest  in  these  cases  is  that 
of  diagnosis,  esiieciaiiy  when  the  complicating  disease  is  one  in  whii^h 
there  are  skin  lesions.  However,  there  is  little  difficulty  in  making 
&  diagnosis,  although  confusion  may  result  between  scarlet  fever  and 
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the  rosli  wliiob  i^otnotiinvM  iipixMire  iii  certain  casen  of  varicella.  Tbe 
diagDosis  from  si^arlet  fever  rentH  upnii  tliA  altseuoe  of  the  angina,  uud 
peeatiar  toiqpio  uiid  upDU  tho  rsutldeu  upj>earunoe  and  sliort  duration 
of  the  raah.  Tlie  appearance  of  the  raah  ia  iinuallv  accompameil  by 
a  rtu  of  temparaturv  and  an  aggraratiou  of  the  ^eueral  sjniptoma. 
Ite  diBappearaooe  in  not  followed  by  (leminainntion.  OcoaaionuUy 
(h«  riwh  inuy  n>Kvmhle  the  eruption  of  measles  inut«ud  of  sciirlet  fever 
(Chanffard),  but  this  occura  very  aeldom. 

SequelsB,  Prognoeis. 

Ohickenpox  rana  Hnch  a  mild  counte  that  tlie  physiciaQ  is  rarely 
called  to  see  caavs,  outside  of  iogtitatioitii,  oven  for  diaguoais.  The 
pro^posis  ia  nearly  ulwaya  favorable  and  the  aetiuelie  are  seldom 
daugeroufl. 

^Tiou  the  outcome  of  the  case  la  had  it  la  almoet  uniformly  due 
to  a  cnmpUcation  from  dome  outaide  aource,  aa  pueumnuia,  gangrene, 
etc.,  or  will)  one  of  the  other  infectioua  diaeases,  aa  variola,  meaalea, 
diphtheria,  acarlet  fever,  etc. 

The  moot  rommon  conaeqneuce  of  varicella  Is  a  mild  type  of 
aoiemia  which  readily  yielihi  to  simple  treatment.  However,  it  should 
not  bu  forgotten  that  cbickenpox,  like  all  the  infectiuim  diaeaaea, 
may  lie  followed  by  a  aorioiix  pai-euehy matjins  uephritie,  and  also 
that,  if  the  leaions  of  the  akin  and  mncouB  membrauo  are  not  prop- 
erly taken  oape  of,  they  may  afford  an  eutraucfl  for  some  seriouM  aee- 
ondary  infection  with  the  tubercle  bacillus,  streptococcus,  ataphylo- 
coocua,  etc. 

Undoubtedly  the  most  serious  sequeho  of  varicella  are  nepbri- 
tia  and  the  infectioua  through  the  lenioua  of  the  akin.  In  the  kidney 
oatMiM,  the  urinu  contuinx  albumin  and  caat»,  and  the  UHUfil  symptoma 
of  a  parenchymatona  nephritia  are  present.  .Although  this  is  not  a 
frcKiaent  complicutiun,  casex  have  been  reported  by  Henoch,  Jansseo, 
Nuger,  Ojtpenheim,  Bchwab,  and  othera.  It  usually  runs  an  acute 
counw,  and  the  patients  make  a  rapid  and  good  recovery.  However, 
fatal  casea  liave  been  reported,  and  the  writer  has  seen  one  case  in 
which  the  disease  of  the  kidney  aft«r  a  mild  attack  of  varicella  ran  a 
^K  chrooic  course,  and  after  nearlv  ten  years  was  the  cause  of  the  boy's 
■       death. 

I        th. 

I  Tt 


Treatment. 

In  most  coaes  of  varicella  the  treatment  is  purely  expectant,  for 
the  coDstitntional  symptoms  are  so  mild  that  there  is  no  danger. 
The  child,  however,  should  be  isolated,  especially  in  inatitutiona.     It 
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shfjiild  be  kept  in  bfid  iu  »  weli-veutiliiteil,  sunny  room  at  an  even 
temperature.  The  diet  should  be  liquid.  The  irritatiou  of  the  skin 
should  be  allayed  aa  much  as  possible  with  a  weak  carbolic  wash  to 
ovoid  sci'uti'hiug  aud  thus  i>reveut  scars.  The  skin  should  be  kept 
aeHve  ami  tlio  boweU  free  to  relieve  as  much  as  jiossible  the  kidneys 
aud  to  a.s»ist  iu  the  elimination  of  the  jioisou.  The  urine  should 
always  Imj  pxamiuoil,  and  the  child  should  remain  under  treatment 
nntil  this  cscretiou  bei:omt*s  normal.  A  parenchymatous  nephritis 
may  follow  this  disease,  aud  I  have  seen  two  cases  iu  which  it  becnme 
chronic  aud  tiuiilly  ended  iu  death.  The  need  of  L-losely  watching 
the  kidue.va  iu  all  the  infectious  diseases  canuot  be  insisted  upon  too 
Btronii^ly. 

Another  Hnurce  of  danger  is  fouud  iu  the  lesions  which  follow  this 
eruption.  If  they  are  not  kept  clean  aud  pro]>erly  dressed  with 
some  Bim|)l('  autiseptio  ointment  or  wash,  they  allow  infection  from 
outside.  One  of  the  most  serious  seipielis  from  this  cause  is  an  en- 
largement of  the  neighboring  glauils  or  even  tuberculosis. 

The  auiemiiL,  which  i^  the  u.sual  i-e»ult  of  this  disease,  can  best  be 
treate.I  by  ;i  proper  diet,  (^ood  care  of  the  skiu,  aud  plenty  of  fresh 
air.  A  good  iron  pre|iaration,  such  as  ferratiu  or  saccharated  cto- 
bouate  of  iron,  may  be  of  great  service. 
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GLANDULAR  FEVER. 


Olakdciar  fever  Ih  an  acute  iufectioiis  fever  mthout  esautliem, 
clinnicterizeil  by  luleuitis  affecting  ©sjiecially  tbe  uDterior  cervical 
glands. 

History. 

The  first  (letailed  desoriptiou  of  tliis  disease  ns  an  infeolioua  ejii- 
demic  disorder,  uuder  tbe  uanie  of  Ifi-iincujitber,  was  ^^h'ou  hy  E. 
Pfeiffer,"  lu  1889— though,  according  to  Prolassow,'  it  liad  hceii 
described  by  Filatuw,  of  Mohcow.  at  au  earlier  date.  It  has  since 
been  recognized  by  Heubner,'  vou  Starck,'  Hnerrtchohniinn,'  Hesse.* 
and  others  iii  Germany;  by  Moushous,'  in  France;  bv  tbe  present 
writer,  Donkin,' Contts,' and  Fisher,"  inEuyhmd;  and  in  Atueriea 
by  J.  Park  West,"  who  has  given  an  excellent  desfri|jtion  of  the  must 
widespread  ejiidemic  hitherto  recorded. 

Pathology. 

Tbe  disease  occurs  usually  in  small  epideniics  limited  to  a  single 
family  or  household,  but  affecting  as  a  rule  all  i>r  nearly  all  the  mem- 
I>erB  of  the  household  under  the  age  of  about  fourtf-en  yeare.  Adults 
seldom  suffer,  but  during  an  epitlemi*;  il  few  casea  may  occur  among 
thimi.  TLe  lymphatic  glands  most  couHtantly  involved  are  those 
beneath  and  towartls  the  front  of  the  8t*?ruomartti>id  muscle.  The 
adenitis  as  a  rule  occurs  tirst  on  one  side  of  the  neck,  usually  the  left. 
sod  then  on  the  other.  The  posterior  eervieal  and  inguinal  ghuuls 
also  may  bo  affected,  and  in  some  cases  the  mesentt-ric.  No  local 
condition  is  discoverable  sufficient  to  account  for  the  adenitis,  Phar- 
jngitis  aud  tonsillitis  may  be  and  as  a  rule  are  eutirely  alisciit.  and 
wbOD  present  the  lesion  is  usually  sli(<lit  or  chronic.  The  luleuitis 
therefore  apx>e&rs  to  be  the  primary  lesion,  although  it  is  itrobable 
that  the  infective  agent  finds  entrance  through  the  mucous  membniue 
of  the  alimentariF-  tract.  The  early  infection  of  the  anterior  cenical 
lymphatic  glands  appears  to  render  it  probable  that  the  infection 
findi*  its  point  of  entrance  through  either  the  tonsils  or  the  pliari  n- 
geol  mucoas  membrane.     The  fact,  however,  that  constipation  is  the 
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nile  led  von  Startk  to  suggest  tbat  tbo  primary  Beat  of  the  infectioii 
was  the  nmnW  iuteutiua,  and  KopHk  has  jioiDted  out  that  it  this  were 
»a  the  earliei'  affeotiou  of  the  gluuds  ou  the  left  than  ou  the  right  side 
ijf  the  neck  iiiiyht  1)e  due  to  the  passage  of  the  infective  agent  from 
the  thoracic  (hict  near  ita  terminatiou  to  the  cer\ical  glands  ou  tJie 
left  side.  That  nu  infective  microhe  maj  traverne  the  tonsils  or  the 
intestinal  mucous  membrane  without  producing  ohvions  ie-Hious  in 
those  structures,  and  vet  cause  a  specific  process  in  the  related  lym- 
phatic glands  with  sulweiiuent  systemic  iniectiou,  appears  to  be 
proved  by  the  behavior  of  the  tubercle  bacillus  in  aome  cases,  espe- 
cially in  children. 

Cantlie"  Itecame  familiiir  in  Hong-Koug  in  1891,  and  therefore 
Imtor*'  thH  ontbreak  uf  plague  (which  occurred  in  1894*,  with  an  idio- 
pathic Klftuiliilar  enlargement  occurring  in  children  in  an  epidemic 
form.  The  enlargement,  he  states,  involved  usually  only  oue  gl&ud 
ii)  the  neck  ovt^r  thu  sterniimaatiMd  muscle,  but  at  ita  anterior  border. 
Aiipiiri.'utly,  therefore,  the  adenitis  affected  the  sui>erficial  and  not 
the  depp  cervical  lymphatics,  which  are  those  usually  affected  in 
glaudnljir  fi'ver.  Hp  uiputious  the  occurrence  of  these  cases  in  the 
cimi'Me  of  a  discussion  uf  /h-n/i/i  uiuiiir,  without,  however,  suggesting 
that  they  were  examples  of  mild  plague.  It  must  be  admitted  that 
glandular  fever  doew  in  the  nature  of  it«  local  lesion  present  a  certain 
resenibliince  to  the  mildest  furm  of  IiuIkiuIc  plague  {peslis  jnhior). 
It  is  a  curious  fact,  taken  iu  coujuuctiou  with  the  extension  of 
bnlmiiic  jilajjui^  In  the  Eiiwt  since  1894,  that  it  has  l)een  recognized  in 
the  Ciir  Eiust  for  some  years  that  a  disorder  characterized  by  enlarge- 
ment of  th(4  lymphatic  giauils,  usually  those  in  the  iuguiual  region, 
might  occur  iu  epidemic  form  l>olh  on  board  ship  and  in  regimeutB 
ashore.  Although  it  has  only  recently  Ixien  descrilied  (by  God- 
ding"), many  medical  otScers,  both  naval  and  military,  appear  to 
have  been  uci]uaiuteil  with  the  disorder  luider  the  name  "non-venereal 
bubo."  The  ^.dauils  U'^iially  affected  are  the  inguinal,  and  Skinner" 
has  suggested  that  iw  the  "  uon-venereal  bubos"  in  the  cases  he  ob- 
served invariably  ixTuri-ed  iu  the  inguinal  glands,  and  as  the  patients 
always  had  iiTegnlar  action  of  the  bowels,  sometimes  dysentery,  and 
at  otlipr  times  apparently  constipation,  the  enlargement  of  the  in- 
guinal gliind>*  may  be  due  tn  sucondary  infection  from  the  mesenteric 
lymph  glands.  The  analogy  between  this  theory  of  nou-veuereal 
bubo  and  that  advanc.'d  by  von  Starck  for  glandular  fever  will  be 

■erved. 
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Ab  has  Iwen  said,  tlie  dieease  ia  one  which  espefially  affects  cliikl- 
h(>o<i,  hut  iufHiit^  are  Dot  iufretineDtly  affected,  iiud  in  rare  iiiHtances 
adultii.  Of  Park  West's  ninetj-sii  cawes,  the  yoiingpst  was  aged 
seven  muutlis,  the  oldest  thirteen  ,^e^lr8.  Few  fhildreu  exjioRed  to 
the  infectioD  e8ca]>e.  In  the  epideiaiir  dencrilx'd  In  thp  last-immed 
writer,  wliich  prevailed  in  a  sparsely  pnpiilated  district  ot  EaHterii 
Ohio,  nioety-six  cases  occurred  in  fortj-thrfe  fajuilies,  iiud  only 
twenty  children  belonging  to  tliese  families  escaped. 

Symptoms. 

No  symptoms  are  noticed  during  the  hwubnlion  period,  which  huttw 
nsually  six  or  seven  days,  though  extremes  of  fivt^i  and  fifteen  days 
are  believed  to  occur. 

The  onset  of  the  disuane  is  sudden.  The  child  liegiiis  to  show 
signs  of  nalaiHe.  The  neck  in  held  stiffly,  owing  to  tho  fact  that 
movement  causes  puin;  there  is  uansea,  |ierli)ips  iictnal  voniitiuK, 
the  tongue  is  coated,  the  boweln  arp  usually  constipati-d,  and  the 
temi>eratiire  is  raised  (10l~-103°  F.f.  There  is  in  many  cuhcs  al>- 
dominal  pain,  wliich  only  in  a  few,  and  thiini!  the  niildcBt  casPB, 
end))  in  spontaiieons  evacnatiim  of  the  IiowuIh.  Yunug  cliJIdrpn  re- 
fuse food,  and  in  older  children  cuniplaiut  is  made  cif  pain  or  diOi- 
cnlty  in  swallowing,  refeiTpd  to  the  level  of  the  cricoiil  curtilage.  At 
an  early  stage  tliere  may  be  some  tenderness  in  the  antei'iiir  tnaiigle, 
UHually  on  the  left  side,  but  at  tiiis  period  the  pain  eliciloil  li\  jiiove- 
meut  of  the  head  is  more  conspicuous  than  that  caused  by  |ialpation. 
£xaminatinu  of  the  ]iharynx  and  tonsils  may  reveal  \ni  lesion  or 
merely  some  chronic  enlargement  of  the  l_i  mi-liatic  llssurs.  so  com- 
monly olieerved,  especially  in  lowu-bi'cd  cliildrcii.  in  some  riiacj* 
there  is  undue  redness  from  injection  of  tho  pharyngeal  iiiucoun 
membrane;  only  rarely  distinct  jdiuryngiti.s.  lu  his  ninety -sis  cases 
Park  West  olwerved  transinnt  injection  of  the  jdiarynx  in  twenty-six 
caeea,  but  pharyngitis  in  four  only.  The  general  symptoms  ai-e  sucli 
as  attend  a  moderate  degree  nf  fevpr.  but  are  I'ccitMinnally  rather 
severe.  Thus  Fislier  has  observeil  delirium,  ami  Moussouh  reconU 
a  case  in  which  the  general  aspect  and  condition  of  the  ]>atient  were 
snflicieiitly  serious  to  suggest  the  diagnosis  of  typhnid  fever. 

The  tf/aiidiiliir  enlavjainiil  tirst  becomes  conspicuous  on  the  second 
or  thinl  day  of  fever,  and  at  about  the  same  time  the  temperatimi 
attains  its  maximum  fofteu  about  104"  F.>.  .An  elongated  swelling  la 
perceived  beneath  the  stemonmstoid  uiuscle  and  towartVs  its  anterior 
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border.  It  is  uniform  to  the  e.ve,  hut  on  paljiation  ia  founti  to  cousutt 
of  three  or  tour  enlarged  lymphatic  ({lands,  of  whiirli  the  largest  u 
usufilly  one  which  lies  a  little  below  the  level  of  the  jiLgle  of  tho  jaw. 
The  aiieuilis,  which  is  iu  most  caBes  observed  first  on  tlie  left  side, 
attains  its  maxituuin  on  the  second  or  third  day,  and  then  Iwgius 
more  slowly  to  subside.  A  termination  in  aHiijmration  is  not 
observed  iu  uucnmplicated  cases.  The  pain  on  movement  and  the 
pressHre  im  tUe  suiTouudiug  parts  canse  the  head  to  be  carried  stiffly, 
aud  iu  some  cases  it  is  flexed  towards  the  affected  side.  The  child 
dreads  auy  hamlliiiti  of  Ihe  ueck  or  any  pressure  of  clothes  upon  it. 
At  or  a  littlo  Ix^foro  the  time  wheu  the  enlargement  of  the  gl&ndx 
attiiiuH  its  luiixiuuini,  eu]iirj;eineut  of  the  glauds  on  the  other  side  of 
the  neck  UMUidly  Ijecoiues  peiveptible  and  runs  a  similar  t'Our»c, 
though  the  degree  of  adenitis  ia  commonly  less  severe.  Other 
groups  of  glands  nnn  be  eucppsHively  iuvcilved,  must  often  the  post- 
cervical,  but  also  till'  axillary  and  iuguinal.  -A itoyether,  Park  West 
olMorved  eulargemeut  iu  one  or  other  of  these  thi-ee  groups  in  three- 
fourths  of  his  ciiscH.  Ill  two  ntses  ju  which  the  general  symptoms 
won?  severe,  Monssous  observed  the  ouset.  im  the  third  or  fourth  dai 
of  iUneas,  of  eowgh  which  oceimed  iu  jiaroxysms  ending  in  vomit- 
ing, Imi  witliniit  the  cliaracb-ristic  whoop  or  glairy  expectoration  of 
whuci|iiiig-ci)uglL.  This  (i|ip<'!irs  to  indicate  that  tUo  tracheobroucbiid 
glands  may  be  enlarged  during  the  course  of  the  illness.  Much 
inti'rest  attiii-hes  ti)  llie  eulargi-iueut  of  the  luCHeutenc  glands,  which 
Park  Wi'st  obscrvud  iu  :-iH.5  per  cent,  of  his  cases.  Pfeiffer  recog- 
nized this  fkrcuri-euee  iu  a  hirge  proportion  of  cases,  but  iu  very  xiumj 
])fitieuts  it  in  not  discoverable,  ahhough  some  aMouiiual  uueasineaa 
and  tenib'rueMs  in  the  rule.  Euhtrgcmcnt  of  the  spleen  is  percepliblo 
iu  about  half  tlio  ciiscs,  and  iu  otliers  there  is  tenderness  in  the 
s|ileuic  region.  Iu  almost  all  cases  the  liver  is  voluminous.  In  the 
Uiilder  cases  there  may  l>e  some  hioseuess  of  tho  bowels  from  an  early 
stage,  but  constipation  is  a  chariLcbiristic  of  the  disease;  it  is  easily 
removed  iiy  inirgativeH.  but  iu  well-marked  cases  immediately  recnrs. 
The  liegiiming  nf  cimvidescenei'  is  iu  niauv,  I'ci'haps  the  majority,  of 
the  severer  cases  marked  by  tlio  passage  of  thiu  greeuish  stoola  con- 
taiuinn  unich  mucus. 

The  fi.M-er  and  acut'-  symptoms  iu  cases  of  average  severity  U«t 
from  ti\o  IT  si\  to  ti-u  days.  Tlie  enlargement  of  jiarticular  grou|is 
of  glamls  liegius  to  dimiuish  in  fr()Ui  two  to  five  days  after  they  are 
first  perce]itibly  swollen.  Iiy  the  successive  jiflTectiou  of  gronjis  of 
glauds  the  attack  may  be  i>rolougcd  for  two  or  three  weeks.  Park 
West  noted  an  average  duration  of  nixfecn  days,  with  extremes  of  nine 
and  tweuty-spveu  days.     Tlioro  is  uo  rash,  though  iu  the  eaj-ly  &tu^6 
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there  may  be  a  dull-red  flush  of  the  face.  When  the  enlargnineiit  of 
Ui«  c<.>rvjcal  ^htudit  is  eHtiiblished,  it  is  more  usual  to  see  the  faoe 
pale,  with  jierhaps  a  little  dusky  cougestiou.  The  temi)eratiire  rmve 
itt  irrvgiilur.  It  generally  nttains  its  maximum  oa  cr  about  tlii>  third 
day,  when  the  first  grouj)  of  glands  to  be  uffectcd  are  enlarjiinii  raji- 
idl,v.  It  doe8  not  full  fiually  until  the  last  croup  to  \io  involved  han 
be^UQ  io  diniiiiihii.  The  jiuUe  is  rapid  during  the  febrile  stage,  and 
often  remains  faster  tliuu  natural  for  some  days  after  dcferveticeuce 
has  taken  place. 

COMIU-ICATIONB. 

The  list  of  coni|)lication8  is  not  long.  Coryza,,  bronchitis,  and 
other  affections  of  tlie  re8|iiratory  nmeous  meuibrime  iirn  uotiiniinniii 
and  certainly  form  no  part  of  the  picture  of  the  disease.  Chaiimau" 
ha«  recorded  four  caseiit  of  epistaxis  amoiig  five  uliildi-eii  belonging  to 
the  same  family.  The  most  important  complication  \h  uepliritiH, 
which  may  be  severe  and  attended  by  hfPinaturia.  Fisher  lias  oV 
served  cases  which  led  him  to  assert  that  transient  sjuovitiH  ia  an 
occasional  complication. 

CoNVALEflCENCE. 

After  the  fever  has  ceased  the  jiatieut  is  left  in  a  depiessed  condi- 
tion, with  marked  antumia-  Occasionally  the  fever  ends  by  an  irreg- 
nlar  crisis,  with  copious  diarrlura  and  «buuda!it  swt-iiling.  The 
enlargement  of  the  glauils  suliBides  grndnidly,  mid  tln-v  liiive  gener- 
ally ceased  to  be  perceptible  within  ten  davs  of  defervescence,  often 
much  earlier.  Diurrho?ii.  due  ap])arently  to  chronic  colitin,  pei-sisis 
in  some  cases  for  a  few  weeks,  but  usually  yields  rcadilv  to  snitabli- 
treatment.  Restoration  to  health,  however,  is  not  complete  in  cases 
of  average  severity  for  one  or  two  months. 

Prognosis. 

The  disease  is  benign  and  complete  recovery  ensues  iu  almost  all 
cases,  even  iu  those  in  whicli  the  syniptouis  have  been  most  si-verc, 
as  well  as  in  those  in  which  nephritis  i^'curs  as  a  conii>licatii  m.  Park 
WmI  had  ouly  one  deiitli  among  his  ninety-six  cases,  and  the  jmtient 
who  eaccnmbed  was  a  delicate  child  couvaleacont  from  scarlet  fever. 

Diag:nosi8. 

The  recognition  of  glandular  fever  mn»t  dej  end  in  the  firMt  phtco 
npon  the  exclusion  of  local  lesiuus,  such  us  toiisilJitiH  and  pharyn- 
gitis, to  which  the  adenitis  might  be  secondary.     The  history  iiud 
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circumstADceH  of  the  case  must  be  takeo  into  consideratioD.  RuImIIa 
18  Iwlieved  by  some  to  occur  occasionaUy  without  rash,  but  with 
marked  sweUin^  of  the  ^laiKls  alon^;  the  stemomastoid  musi'te.  Fur- 
ther, some  evidence  esistn  to  show  that  mumps  may  occasioually 
affect  the  lymphatic  j^lands  of  the  neck,  without  any  discoverable 
iuflammatinu  of  the  jiarotid  or  other  salivary  glauds.  If  the  patieut 
be  kuown  to  have  lieen  es posed  to  the  iufection  of  either  of  these  dis- 
eases, it  will  therefore  be  ]irudeiit  to  give  a  guarded  opinion. 

Treatment. 

There  ia  no  evidenre  that  either  the  course  or  the  duration  of  the 
attMick  can  I>p  iutlueuoe<l  by  treatment.  The  paiu  aud  swellio^  of  the 
neck  luiiy  be  relieved  by  the  use  of  fomentatious,  cold  compresaes, 
or  belladiinna  applications;  but  the  eiuployment  of  these  local  reme- 
dies will  nut  prevent  the  occurrence  of  adenitis  on  the  opposite  side. 
The  constipation  is  best  treated  by  a  dose  of  castor  oil  in  the  early 
Hta(,'e,  followed  by  minute  doses  of  calomel  (^.  ^V  to  I'n)  twice  or 
tlirice  a  day,  but  Park  West  yivea  warning  ayainst  purgative  doses  of 
falnmel.  which  he  Jian  ubsen'ed  to  be  titllowed  V»y  greater  depression 
aud  ]H'iiluui^ed  convalescence.  When  the  pain  in  the  alxlomen  is 
aevero  it  may  be  relieved  by  hot  applications  to  the  surface.  Uiar- 
rliu'a  occurring  at  the  time  of  defervescence  should  not  be  hastily 
clieckeil,  aud  in  particular  it  is  inadvisable  to  ^ive  opium  for  tbis  pur^ 
pose.  If  it  coutiuno  during  convulesceuce  it  should  be  treated  by 
small  doses  of  cantor  oil  anil  ipecacuanha  in  emulsion,  guarded  if 
ui'L'essarv  by  a  miuute  quantity  of  opium,  which,  however,  may  usu- 
ally bo  diejienscd  with.  The  alxlomen  should  be  covered  with  a 
woollen  lii'U  or  cotton-wool  pad,  and  the  t-xtremities  sliouhl  lie  pro- 
tecteil  from  chill.  An  soon  as  possible  the  child  should  bo  got  out 
into  the  open  air  and  given  iron,  tonics,  aud  cod-Hver  oil.  The  diet 
should  bo  plain  and  nourirthiuj;,  and  shonld  conwist  largrlv  of  cereal 
prepanitious  aud  plenty  of  fre.sli,  sound  fruit  (oranges  in  particular*. 
Clianye  of  air  to  a  bracing  locality  may  be  recommended  as  soon 
jw  the  I'ulargemi'ut  of  tlin  glandr4  has  ilisaj>|ieared,  or  at  latest  after 
convalescence  has  heeu  iwtablished  for  two  or  three  weeks. 
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WHOOPING-COUGH. 


Synonyms. — PertoBsis  (per,  intenaiTd;  tueaia,  coagh);  ohin  cough, 
hooping-coogh ;  tussia  convnlsiTa ;  Italian,  toaae  aaenine;  French, 
coqueluche;  German,  Keuchhuaten,  Siickkiaten,  Kink-,  Kinn-,  Kind- 
huaten. 

Definiiian. — An  acnte  infections  disease,  occoiring  chiefly  in  chil- 
dren, characterized  by  parosfBins  of  coogh  in  rapid  series,  threaten- 
ing suffocation,  terminated  by  a  long-drawn,  audible  inspiration ;  and 
accompanied  by  more  or  less  nasal,  laryngeal,  and  bronchial  catarrh. 

Hlfltopy. 

The  early  writers  did  not  apparently  distingaifih  pertnasis  from 
bronchitis,  influenza,  or  croap.  Thus  nothing  definite  is  known  of 
its  origin.  The  Greeks,  however,  are  said  by  Mason  Good  to  have 
had  knowledge  of  the  disease.  In  1578  Baillou,  of  Paris,  described 
it  as  an  epidemic  cough,  "  qui  tuBsis  quinta  sen  qnintana  qnod  certis 
horis  repetit."  Although  Baillou  considered  it  well  known,  it  was 
still  generally  confused  with  other  spasmodic  and  catarrhal  affections. 
In  1791  Danz  published  the  first  monograph  on  the  subject  Cullen 
described  it  as  a  "  morbus  contagiosos,  tassis  convulsiva,  strangulans, 
cum  inspiratione  sonora,  iterata,  saepe  vomitus."  At  about  the  same 
time  reports  of  epidemics  made  their  appearance.  Lai^e  numbers  of 
deaths  were  reported,  particolarly  from  Denmark,  Sweden,  and  Nor- 
way. In  Ireland  it  ranked  fifth  among  the  canaes  of  death.  Accord- 
ing to  Wunderlich  this  first  period  in  the  history  of  pertnasis  was 
marked  by  the  infinite  number  of  drugs  recommended  for  it»  relief. 

Etiolt^y. 

The  exact  cause  of  whooping-cough  has  always  been  a  matter  of 
much  donbt.  Though  now  recognized  as  of  microbic  origin,  the  dis- 
covery of  a  specific  organism,  as  reported  by  recent  observers,  has 
not  been  sufficiently  verified  to  be  generally  accepted. 

In  the  early  history  of  the  disease  it  was  thought  to  be  an  affec- 
tion of  the  stomach.  Bean  regarded  whooping-cough  as  a  laryngitis ; 
Bronasais,  as  a  bronchitis.    Pressure  upon  the  vagus  nerve,  by  swol- 
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lea  tracheal  or  bronchial  lymph  noctes,  vraa  coiiHidere<l  b<r  Friedleben 
an  the  cause.  Miisey  held  this  satno  view.  Ou  iihyttiotogical 
gntonda  Bagiosky  held  it  to  be  au  inflammation  of  the  larynx  and 
ttachea.  Ho  iioint^d  out  the  fact  that  the  sujierior  laryii^cul  norvo  is 
proved  by  experiment  to  be  the  nerre  of  cough;  and  that  irritation  of 
areas  suppliod  by  tlii»  uonv.  as  the  i>oslerior  laryu^coal  wall  ja«t  b»- 
low  the  vocal  cords  and  the  trachea  to  ita  bifurcation,  produces  the 
iiioat  intonM)  cough.  Muyor-Hutii,  von  HvrfT,  Op[>o[zor,  Looxchuor, 
and  MarcUH  all  took  the  view  that  whooping-cough  de[iend(><l  ujton 
catarrh  of  the  larynx  and  bronchi.  Other  writera,  aa  Copeland  and 
Webster,  treated  it  as  a  pure  neuroaia,  the  result  of  some  functional 
disturbance  of  the  reeurrout  laryngeal,  phrenic,  pneomogsstric,  or 
sympnthcitio  nerves,  or  of  the  medulla. 

It  now  Heems  certaiu  that  these  observers  were  mistaken.  Hany 
things  refute  the  neurosis  theory ;  )>ortussi.i  originates  and  spreads 
by  contagion;  epidemics  are  common;  a  single  attack  causes  almost 
absolute  immunity. 

The  first  hint  that  jmrtussis  was  duo  to  some  "  conto^um  anima- 
tam,"  came  from  Lionfeus,  the  great  botanist,  nearly  two  hundred 
years  ago.  H<.>  thought  the  (^auso  would  Im.<  found  in  the  larvie  of 
insects.  That  tliis  priuciple  suggested  then,  and  so  long  overlooked, 
is  oomcA,  is  beyond  dispute.  That  it  is  a  zymotic  diaeaae,  with 
loealizatiou  in  the  respiratory  orgaug,  was  fin*t  proolaimw]  by  Can- 
statt  and  Lebert.  Gerhanlt  classifies  it,  not  with  itulmouary  diseases, 
but  between  meuiugitis  and  cholera.  Fleischuer  pnts  it  between 
croup  and  mumps. 

Baoterioloot. 

A  great  deal  of  work  has  beeu  <lo[ie,  io  quest  of  a  specific  niero> 
organism.  Poulet,  Ualhi^r,  Letzerich,  and  Bui);er  have  de»<-ribed 
Tarieties  of  bacteria  found  in  the  sputum,  but  have  failed  of  any  proof 
of  patlK^^nesis.  A  protozoun  found  in  the  sputum  by  Deicldor  was 
C0U8i<lered  by  him  the  cause. 

Coltn  and  Neumann  reported  the  results  of  sputum  oxamiaatiou  in 
twenty-four  cases  of  pertussis,  in  children  ftvra  one  to  ten  years  of 
age.  At  the  end  of  a  spasm  the  sputum  was  placed  in  a  Petri  glasSi 
washed  thoroughly  with  distilled  water,  and  a  small  portion  dried 
and  stained  with  carbolic  methylene  blue.  Diplococci  and  short 
ehsins  of  smiiU  cocci  wore  olwurved.  The  authors,  however,  did  not 
assume  that  these  were  necessarily  the  specific  germs  of  the  disesse. 

A.  Uoncorvo  concluded,  from  his  bacteriologic-al  rosesrchee,  that 
the  microorganisms  discovered  hy  Moncorvo,  Kr.,  were  true  bacilli 
which  could  be  cultivated  in  suitable  media;  and  that  pertussis  could 
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be  traosmitted  to  animals  by  inoculatiDg  them  with  pure  cultures  of 
these  bacilli.  Kitter,  of  Berlin,  described  a  very  small  coccus,  fouud 
in  the  sputum,  which  he  believed  to  be  the  pathogenic  germ  of  the 
disease.  In  mneteen  cases  he  collected  the  secretion  from  the  mucous 
membrane  of  the  larynx,  at  the  end  of  a  paroxysm  of  couching, 
placed  it  in  a  sterilized  vessel,  and  carefuUy  washed  it  with  distilled 
water.  Small  opaque  particles  were  found,  and  these  he  cultivated 
on  agar-agar.  Small  colonies  were  obtained  within  twenty-four  hours ; 
these  were  grayish  and  opaque,  and  adhered  firmly  to  the  surface  of 
the  culture  medium. 

Very  promising  observations  were  made  by  Afanassiev.  He  iso- 
lated from  the  sputum  of  pertussis  patients  a  short,  thick  bacillus, 
which  he  cultivated  upon  beef  peptone  and  agar-agar.  In  many 
points  this  differed  from  the  bacilli  that  had  been  previously  de- 
scribed. Pure  coltares  of  this,  inoculated  upon  the  respiratory 
mucous  membrane  of  dogs  and  rabbits,  produced  symptoms  simulat- 
ing whooping-coogh  and  bronchopneumonia.  After  the  death  of  the 
animftla  this  same  bacillus  was  fouud  in  the  mucous  membrane  of 
the  nose,  trachea,  and  bronchi.  It  was  also  found  in  the  lungs  and 
bronchi  of  children  who  had  died  of  the  disease.  So  the  aathor  con- 
sidered it  the  true  cause  of  whooping-cough,  and  named  it  the  baciU 
iu8  tus»is  convulsive.  Schwenker  and  Wenat  confirmed  these  obser- 
vations. Semtchenko,  after  careful  investigation,  concluded  that 
the  bacillus  of  Afanassiev  is  specific;  that  as  early  as  the  fourth  day 
of  the  disease  it  may  be  found  in  the  sputum ;  that  it  multiplies  in 
the  body,  and  as  it  increases,  the  severity  of  the  disease  diminishes; 
that  when  the  paroxysms  are  reduced  to  two  or  three  a  day  or  less,  it 
disappears;  that  if  bronchopneumonia  develops  as  a  complication,  it 
increases  in  the  sputum. 

Eoplik,  of  New  York,  has  very  recently  isolated  a  bacillus  that 
closely  resembles  the  one  observed  by  Afanassiev  in  film  preparations, 
this  latter  being,  it  is  believed,  not  identical  with  the  one  which 
Afanassiev  obtained  in  culture  experiments.  Koplik  found  this  bacil- 
Ins,  in  thirteen  of  sixteen  cases  of  whooping-cough  examined  by  him, 
in  the  expectorated  mucus.  The  expectorated  material  was  received 
directly  in  Petri  dishes,  the  mucnus  aggregations  being  readily 
removed  after  time  had  allowed  the  frothy  matter  to  disappear.  The 
bacilli  were  seen  as  very  minute  ro<l8  with  rounded  enila,  sometimes 
Laving  the  appearance  of  diplococci  because  of  a  deeper  staining  at 
the  extremities.  The  rods  varied  somewhat  in  size,  but  were  as 
a  rule  very  little  larger  than  the  influenza  Imcillus.  The  best  culture 
stedia  were  found  to  be  blood  serum  and  hydrocele  fluid,  but  cultures 
were  obtained  in  bouillon,  agar-agar,  and  gelatin,  though  not  on 
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potato.  The  bacillus  in  anaerobic  aud  motile.  Tliese  discoverif-n  of 
Koptik  have  siuce  beeu  coDfirmed  by  Czapelewski,  of  Cologne,  who, 
liowevur,  thinks  that  the  nrgauism  is  uoD-motile.  Inoculation  exi>eri- 
meotH  fiLiled  to  produce  the  disease  in  animiils,  but  as  it  is  not 
known  whether  imj  of  the  lower  animals  are  sojic'eptible  to  whooping- 
cough,  thene  negative  results  are  not  conclusive.  Czapelewski,  while 
conducting  his  iuvestigatious,  was  seized  with  a  severe  coryza, 
attended  by  more  than  ordinary  constitutional  disturbance.  Exami- 
uatinu  of  his  uasitl  secretions  during  this  attack  revealed  the  presence 
in  abundance  of  these  same  minute  liacllH.  On  one  occasion  also  he 
bud  a  convulsive  cough  with  a  fairly  charact^jristic  "  whoop." 

Griffiths  claims  to  have  found  a  ptoraain  or  toxin  in  the  urine  in 
cases  of  pertussis,  which  does  not  esist  in  the  urine  of  patients 
suffering  with  any  other  disease,  or  iu  that  of  healthy  individuals. 
He  also  says  that  he  has  found  the  same  tosiu  in  cultures  of  Afanos- 
siev's  bftfilluH. 

The  mui'ous  membrano  of  the  larynx  and  trachen  is  without  doubt 
the  seat  of  a  catarrhal  iudanii nation,  and  any  irritation  of  this  so- 
oalled  "cougli  area"  will  provoke  a  spasm.  For  instance,  the  lodging 
6d  tliis  area  of  a  bit  nf  mucus  which  has  been  raised  from  the  bronchi 
or  tracliea  will  provoke  a  conv^daive  cough.  But  a  cough  with  the 
character  is  tics  of  whooping-cough  cannot  he  produced  by  mechanical 
irritation  at  any  time  other  than  during  the  course  of  this  specific 
disease. 

Thii.q  it  seems  fairly  certain  that  pertussis  is  caused  by  a  specific 
microorganism,  whose  tosin  has  a  selective  action  ou  the  centres  of 
the  vagus  aud  superior  laryngeal  nen'es.  Without  further  verifica- 
tinu,  however,  tliero  is  slill  some  doubt  as  to  the  identity  of  the 
specifii!  germ,  although  tlic  weight  of  evidence  at  the  present  time 
neemH  to  point  in  favor  of  Koplik's  bacillus. 

Mode  of  iNFErnos. 

Ah  a  rule,  cnntai't  with  or  fairly  close  proximity  to  a  patient  is 
necessary  to  acquire  the  disease ;  hut  the  exposiire  may  be  very  brief. 
It  HeeiiiH  posHilite  to  contract  the  disease  in  the  open  air.  Rarely  is 
the  infection  couveycd  by  a  third  person,  and  then  only  if  contact 
with  the  iMitieut  has  lieen  close,  the  person  going  to  another  child 
without  the  precaution  of  cLangiiig  the  clothing. 

It  is  verj'  rare  for  the  tbsea.'ie  to  be  Mpread  merely  through  the 
Agency  of  an  infected  room  or  clothing,  as  is  common  with  measles, 
diphthi-ria,  and  ]iartii'ulnrly  scarlet  fever.  Probably  the  aputum, 
possibly  the  exhaled  breath,  is  the  germ-carrying  metlium. 
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Predisposition. 

Age  is  the  great  predisposing  factor,  Vladimirov  gives  t!ie  fol- 
lowing figures  sliowiiig  tLe  ages  of  4,(!23  pertussis  patieuts  treated 
between  1876  and  1887  at  the  St.  Vladimir  Hospital  for  CLildreu,  in 
Mo«cow: 


l^udM  0  montlia 5.5perc«Ut. 

From  6  to  12  montbs 11.1 

•'1-3  yi!»n 19. 1 

"     a-    8     -     14.S       ■■ 

"     3  -    4     ■•     11.0       - 

-  4  -    5     "     ».l 

-  5'     6     -     7.6       " 


From 


6  to 

T  - 


Tyesra 8.1  percent. 


8 

B 

10 

11 


8  " 

9  - 

10  ■■ 

11  " 

la  ■■ 


,  4.7 

...  4.1 

.  8.3 

..  1.7 

...  1.3 


layenrsnnrl  nvcr l.S 


The  statistics  of  Szabo  (Budaiiesl),  compiled  from  the  i-ecords  of 
one  clinic  for  tliirty-four  years,  give  the  iiges  of  4,591  piitienls : 
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Holt  puts  the  percentage  of  cases  nf  pertuasis  occurriun  during 
the  first  two  years  as  high  as  fifty,  while  from  tlie  above  figures  Szalio 
makes  it  forty-three,  and  Vladimirov  but  thirty-fnur. 

The  limits  of  the  age  of  susceptibility  are  extreme.  The  percent- 
age of  cases  under  six  months  in  Hmiill.  nod  uursiu^;  children  are  for- 
tunately less  commonly  attacked.  Many  pxceptions  are.  however, 
rejiorte<l.  Killiet  and  Bartbez  reported  a  cji.hr  in  wliidi  the  coiijili 
set  in  on  the  day  following  birth,  the  mother  liaviuy  contracted  the  dis- 
ease four  weeks  before  her  dt'livery.  A  case  of  a  i-hild  iiifecti-'d  ou 
its  second  day  of  lite  and  haviut;  a  well-marked  whnnii  by  the  ei^;hth 
(lay,  was  reported  by  Bouchut.  Currier  observed  a  L-hild  in  wlmni 
whooping-coQgh  devoloiied  at  the  age  of  fen  or  eleven  days.  At  the 
time  of  its  birth,  the  mother  had  a  persistent  coitgli  .simulating  wbmip- 
ing-congh,  but  without  the  whoop,  while  two  other  children  in  the 
family  had  nudonbted  pertussis.  A  child  under  the  observation  of 
Holt  was  attacked  on  the  twelfth  day  of  life.  The  mother  had  per- 
tussis at  the  time  of  the  child's  birth. 

The  rarity  of  pertuswis  during  the  late  years  of  life  is  duo  to  the 
fnct  that  moat  persons  havn  had  an  attjick  dnrlug  childhood,  which 
practically  insures  imnmnity.  There  is  also  undoubt<idly  a  mucji 
diminished  susceptibility.  Csises  have  been  reported  by  Berger 
occurring  in  a  woman  aged  fifty-seven,  and  by  Heberdeu  in  a  woman 
aged  seventy,  and  in  a  man  aged  eighty.  In  cases  at  any  such  age 
the  disease  runs  a  very  mild  course. 
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ScT. — Girls  n|i|KireiitIj-  are  more  ensceptible  tliiiii  are  bors  of  tlie 
aame  o^e,  in  abnut  tlie  ratio  of  five  to  four.  Aud  for  some  reottoo  tlio 
di»eiiae  seems  to  riiii  a  more  severe  coarse  ill  girls. 

Previous  hi'ilth  seems  to  bear  upon  tlie  fiusceptibility.  Undoabt- 
etU.v  chikb-eQ  who  have  become  ill  uoiuishei.1  from  any  causa  are 
more  likely  to  contract  the  disease.  Many  observers  believe  that 
measles  is  very  apt  to  ho  folliiweil  by  pertuBsis.  Vlaiiimirov,  how- 
ever, from  his  wide  observation  concluded  that  measles  was  in  no 
way  a  predispoainn  eaase  of  whoojiiug-cough. 

Setisijii,  cUiiii'tf,  and  iitiifiriiji/iicdl  position  apparently  have  no  inflo- 
enoe.  By  many,  epidemics  are  supposed  to  be  nearly  twice  as  prev- 
alent in  the  winter  and  spring  as  in  the  summer  and  antunm.  On 
the  other  hand,  ^^adimirov  says  that  all  the  epidemics  in  Moscow 
occnrred  during  the  summer  months,  and  recuiTed  at  regular  inter- 
vals of  two  years  fl880.  1882,  1884,  1880). 

Tlie  disease  is  more  common  in  the  civilized  countries,  which  can 
probably  Ije  accimuted  for  by  the  fact  tliiit  it  has  not  yet  been  intro- 
duced or  firmly  oatablisbed  in  the  more  sparsely  jieopled  countries, 

The  susceptibility  to  pertussis  is  jieculiarly  K'''^i't,  beiuy  second 
only  to  that  of  measles.  In  an  epidemic  i-epoited  by  Bietlert,  of  401 
children  exposed,  3(j(>,  or  91  per  cent.,  contracted  the  disease. 

iKFEt-noca  Pebiod. 

That  iufection  can  be  conveyed  from  the  very  begitming  of  tlie 
catarrhal  staye  is  certain.  Just  how  long  the  source  of  contagion 
exists  in  a  jiiveu  case,  it  is  imjiossible  to  say.  The  8i»aamo<iio  stage 
may  Ije  so  Iuijk  drawn  out  by  the  acipiisition  of  freali  cold,  e8[iecia]ly 
during  the  uinfor  mouths,  that  for  fear  of  spreading  the  contagion 
patients  are  freiiueutiy  isolated  from  four  to  live  months. 

Pathological  Anatomy, 

Autlinrities  diwajtreo  with  regard  to  the  lesions  of  pertussis.     Von 

Horff,  in  studying  the  disease  as  it  occurred  in  himself,  obsen"od  ft 

marked  cougestiou  "f  the  mucoua  membrane  on  the  under  surface  of 

thi>  epiglottis  and  on  the  interaryteiiuid  folds,  with  small  deposits  of 

laucuH,  especially  on  the  posterior  laryuKcal  wall.     He  thought  that 

the  renni\)d  of  these  bits  of  mucus  aborteil  the  attack.     Beha  found 

*Ue  anterior  laryngeal  wall  the  portimi  involved,  the  posterior  being 

irfeclly  iicuinal,     liossliuch  in  cases  of  pertussis  found  all  portions 

both  the  tiachea  and  Iar\nx  perfectly  normal.     Thus  it  has  come 

Ijo  recognized  that  uncomplicated  whooping-cough  has  no  gross 

hology.     In  sudden  death  in  the  midst  of  the  disease  from  convul- 
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Bions  or  faom  prolonged  spasm  of  tlie  glottis  withont  general  codtuI- 
siuiw,  Tenuus  eugorgemeut  of  the  %'iscera  is  pracUoiUl.v  nil  that  ia 
fotmd.  The  bronchial  glauda  are  souetiniee  iu  n  Bt^te  of  byperpla- 
ttia.  The  fiiiflings  in  fatal  cases  of  liroiichoimeiimonia  arp  the  aanie 
as  tiDder  other  ciroiimataDces,  witli  prououiiced  dilatation  of  the 
bronchi  proportional  to  the  duration  of  the  diaea«e,  and  emphyaema 
at  the  apitses. 

Symptoms. 

Clinically,  whooping-cough  ia  conveniently  divided  into  thrpe 
stages,  following  thp  period  of  iucnliutiou:  (,l,i  The ciitarrhal  stage;  (2) 
the  spasmodic  stage,  in  which  the  characteristic  whoop  occurs;  [3) 
the  atJige  of  decline,  or  convaleecouce.  These,  however,  are  nut 
always  clearly  defined, 

Iiindmttoii. — Tlie  insidious  onset  of  pertussis  makes  it  almost  im- 
possible to  estimate  with  any  exactness  the  jierind  of  incubation. 
Vuli-ss  the  disease  can  lie  transmitted  from  the  mother  t<i  the  child 
in  utero,  which  seems  highly  improbable,  the  case  reported  by  Bar- 
thez  and  ItilUet,  previously  mentioned,  would  defiuiti-ly  provM  that 
the  incubation  may  lie  am  short  as  one  day.  Tlio  other  limit  caunnt 
be  sharply  defined.  A  child  may  be  considered  free  from  infection 
if  from  foarieen  to  eighteen  days  have  elapsed  after  esjiosnre  and 
no  congh  has  develojied.  Thus  the  period  of  incubation  varies  from 
a  few  daj's  to  two  weeks. 

Tlie  f  ml  8/ngc  is  marked  by  all  the  ]>lienomena  of  an  aente  cataiTh 
of  the  air  passages,  with  a  moderate  elevation  of  tomperalure.  The 
symptoms  generally  present  at  thin  period  of  the  disease  are  a  dry 
irritating  cough  which  increaees  towards  night,  IioarHeuoHS,  sneezing, 
discharge  from  the  nose  and  eyes;  and  some  rales,  especially  of  the 
drj-  variety,  can  geueralh'  be  heard  over  the  larger  bronchi.  Tliis 
stage  may  last  only  a  few  days,  or  in  mild  cases  may  persist  through 
the  whole  course  of  the  disi'ase. 

Second  Stage. — Any  dtnibt  as  to  tlio  nature  of  the  disease  that 
may  prerioosly  have  existed  during  the  catarrhal  stage  is  ijuickly 
removed  as  sonn  as  the  characteristic  ivhoo]i  or  kink  occurs.  The 
paroxysm  which  distinguishes  pertussis  from  all  other  iliseases  of 
the  respiratory  organs  consists  of  a  uumlwr  of  short,  rapidly  recur- 
ring spasmodic  coughs,  which  continue  until  the  air  in  the  lungs  is 
eshaosted,  followed  by  a  ])rolonged  inspiration,  during  which  the 
peculiar  sound  called  the  whoo|i  tidies  ]iiace.  This  suimd  is  pro- 
duced by  the  inmshing  air  striking  the  vocal  cords  while  still  iu  a 
state  of  spasm,  and  therefore  sufficiently  approximated  to  I>e  thrown 
into  vibration  by  the  contact.     Other  paroxysms  follow  iu  rapid  sue- 
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ceBsion,  and  as  no  air  wliatever  enters  the  luugs  except  diirinR  the 
whoop,  ildlI  the  amount  being  then  limited  by  the  oonstricted  statt^'  of 
the  glottis,  the  blood  becomes  highly  venous,  with  cooseqaent  stag- 
natiou  iu  the  systemit!  circulation.  The  facu  becomes  cyanosed  imd 
Bwolien,  the  eyes  are  injected  or  bloodshot  Jind  protrude  i>ereeptibiy, 
and  wlien  the  paroxysms  are  jsrolonged  hemorrhages  frequently 
oopur,  P8i>f  cially  from  thp  mouth  and  iiose.  In  the  early  stage  the 
attack  terminates  with  ret«luug,  in  which  only  mucus  is  expelled,  but 
later  the  stomach  is  emptied.  Blood  also  acciimnlates  in  the  lungs, 
owing  to  their  partially  collapsed  condition,  which  materially  im- 
pedes the  pnlmimary  cifcidatiou,  and  this,  combined  with  the  gen- 
eral venous  stasis,  fully  esplaiufl  the  small  feeble  pulse  that  exists 
towards  the  end  of  a  jiiinixyHm  iu  aorere  cases.  In  neurotic  children 
coiivnli^ions  necftsioually  occur  from  the  carbon  dioxide  puisoning, 
and  ill  rare  cases  terminate  fatidly. 

Great  prostiation  rcHullH  from  the  violent  exertion  and  from  the 
acute  Buffering  that  spasm  of  the  glottis  alone  entails.  Nutrition  is 
seriously  interfered  with,  not  only  by  the  loss  of  food,  but  also  from 
thw  fierpient  tilling  of  the  systemic  arteries  with  venous  blofid.  In 
delicate  childifu,  when  the  attacks  are  trecpiently  repeated,  progree- 
sive  eraaciation  ami  exhaustion  may  reach  a  fatal  termination  without 
any  of  the  ordinary  ci>mplicutions.  In  mdder  cases,  when  sufficient 
food  can  bis  taken  and  assimilated  between  the  attacks,  even  delicate 
children  bear  the  disease  remarkably  well.  The  intestinal  cat^irrh 
that  UHually  accnmpaiiii'S  tins  stage  iu  severe  cases  is  probably  the 
result  of  the  veuniis  .'<tii,siM  referred  tn  above.  A  moderate  elevation 
of  temperature  and  moist  bronchial  rales  are  usually  present  during 
this  period  of  the  disease. 

Iiitevmeiliate  between  the  mildest  type  of  the  disease  in  which 
there  is  no  spuwraodic  Kt;ige.  and  the  severest  fonn  jnst  descriljeil, 
there  is  another  gradf  in  which  the  paroxysmal  character  is  equally 
well  luiirki'd.  lint  t!it-re  is  tio  whoop.  There  are  the  same  rapidlr 
recurring  coughs,  with  flushing  of  the  face,  which  terminate  in  vom- 
iting or  Ih"  ejection  of  nmens  witlnmt  the  cinwing  sound.  Either 
there  is  less  spasm  of  the  glottis — whicli  is  not  ajipareut  during  the 
expiratory  elTorts— or  the  vocal  cords  are  more  under  the  c<iutroI  of 
the  rt'Hpiratory  centre  and  ex]iaud  normally  with  the  beginning  of 
inspiration,  no  that  no  ribration  is  jioasible.  The  laity  generally 
call  this  form  of  paroxysm  the  kink,  to  distinguish  it  fi-om  that  in 
which  the  whi>op  occurs. 

Tliinl  Sfii'j''. — By  the  eml  of  from  four  to  six  weeks  or  later  the 
paroxysms  decline  in  freipiency  and  severity,  and  convalescence  b^ 
gins.     Tlio  whoop  usually  diaa])pear8,  but  the  spasmodic  character 
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of  the  eongh  retnaine  to  the  end,  aud  usually  recurj  with  everv  fresh 
cold  for  several  mouths  nr  even  na  long  iia  a  year  after  the  disftpiiear- 
aooe  of  the  disease.  These  grave,  protracted,  tud  relapsiug  cases 
an.'  the  ones  that  led  Musser  to  believe  whooping-cough  to  be  an 
aatoiofectioos  disease. 

CompLications. 

llEsriEATony  System. 

The  most  frequent  aud  fiitiil  of  the  oona  plications  of  pertussis 
is  uudoubtedly  broiicliopiiciimouia.  It  is  pfirticn]arl,v  apt  to  oi^t'ur 
in  very  young  and  riekety  children,  nud  is  nfteu  precedfd  by  atelec- 
tasis. Tlie  latter  condition  is  the  natiiral  result  of  the  rnpiiUy  re- 
peated expulsious  of  air  while  none  is  admitted,  when  the  L-lieHt 
walls  are  sttft  and  yielding,  as  in  young  and  lickety  childreu.  A.s 
the  air  is  driveu  out  the  chest  sinks  in  under  atmospheric  im'ssure, 
and  the  succeeding  inspiration  being  impeded  by  si)ahm  of  the  glnt^ 
tis,  perfect  reinflatiou  does  not  occur.  If  the  iianixysnis  are  fre- 
quently repeated,  collapse  of  the  lower  portion  of  the  luugs  takes 
place  and  remains,  and  pneumonia  is  then  only  a  fiuestion  of  a  littli- 
time.  It  runs  a  tedious  cnurae,  is  often  fatal,  l.nit  in  the  vast  major- 
ity of  cases  ends  in  complete  resolution.  Occasionally  it  passes  into 
the  chronic  form,  with  increfl.s6  of  fibrous  tissue,  contraction  of  the 
lung,  aud  dilatation  of  the  bronchial  tubes.  In  older  chikben 
croupnns  pneumonia  occure  from  exposure  to  cold,  but  it  is  seldom 
fatal  even  when  comjilicated  with  empyema. 

Hniiic/ilal  ititiiirli,  which  is  more  jirevah'Ut  in  cold  woii.lher,  iu- 
creaaes  the  tendency  to  pulmonary  collapse,  becaiLsu  of  the  nolori- 
oiwly  inefficient  cliaractor  of  the  pertussis  cough.  The  i|uantity  of 
air  that  escaiws  with  each  cough,  and  the  space  throu^jh  wliii'h  it 
passes,  are  too  small  to  permit  of  auy  material  effect  in  expelling  the 
tenacious  mucus,  which  therefore  accumulates  and  is  drawn  down- 
wards by  the  suoceediug  long  iuspimtion,  where  it  tends  to  occlude 
the  smaller  bronchi.  Practically  the  only  means  of  unloading  the 
air  pitssages  of  their  seererions  iu  this  disease  la  the  act  of  retching 
or  vomiting  that  usually  terminates  a  parosysm,  and  is  therefore 
within  cerbiin  limits  conservative. 

It  seems  almost  i>aradoxical  to  8[)eak  of  cmphascnin  complicating 
a  disease  the  most  marked  physical  feature  of  which  is  the  teudeuoy 
to  empty  the  lungs  of  their  residmd  air,  yet  it  is  of  fre(iuent  occur- 
rence in  severe  cases.  ^NTiile  both  respiratory  acta  are  conceiTied  in 
iti*  production,  it  is  probable  that  the  most  injury  is  done  by  the 
recoil  of  the  compressed  air  during  the  iuelfectual  spasmodio  eipira- 
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tions  vith  a  glottis  tbst  remaiDH  altuoHt  eloswl.  lu  (Tougliiiig  onddr 
moHt  othi^r  cir<.>uiii8taiio<>8  ttm  glotti8  is  cIohchI  oqIv  momentarily  io 
the  beginning  of  the  act,  then  oi>eiwt  widely,  allovriiig  the  imprisoned 
air  to  o»c»iio  ruiiidly ;  whilo  in  ]M>rtnst<i8  the  vnral  conls  reioaiu  con- 
tracted and  Rlmoat  in  contact  throngb  the  whole  coaiHe  of  the  parox- 
ynia.  The  diitt^-ndiug  force  \»  i>x(irti.^d  |iriucip«lly  wLero  tho  luogs 
are  least  protected—that  is,  at  the  apices,  the  cheflt  walb  at  these 
parts  being  prit«tictiJly  Used,  wliilo  the  lower  i>ortioiM  are  8upi>oried 
by  the  njiward  uovement  of  the  diaphragm  and  the  reoession  of  the 
more  yielding  parla  of  tlie  tliorax.  As  the  amount  of  air  in  the  lungs 
is  reduced  below  nornml,  the  distention  is  kejtt  up  by  the  esiuuitiQU 
of  that  which  remains,  and  this  is  still  fiitther  onhaneed  by  suooee<iini|i 
obstructed  ioKpirations  which  increase  the  vacuum  without  supplying 
tbo  air  mvei^^SAry  to  restore  the  eiiiiilihrium  of  iiresaure.  Practicallr 
the  same  mechanism  is  also  concerned  in  the  production  of  the  em- 
phyiHhniA  so  fpei)ueaUy  found  in  the  upper  [mrtion  of  the  Inngs  tu 
fatal  cases  of  croup,  when  death  results  from  obstruction  iu  tlio  lar* 
ynx.  In  this  disease,  as  in  pertussis,  l>oth  respiratory  a4^  are 
obetmcted  and  each  plays  a  part  in  accomplishing  the  same  nwnlt— 
the  former  rapidly,  )>ecause  tlie  force  is  continuous;  the  latter  mors 
slowly,  because  it  is  intermittent. 

In  the  emphysematous  areas  the  bronchial  tn1)«  are  Bobjeoted  to 
the  same  stretching  prooess  and  undoubtedly  become  dilated  inde- 
pendently of  the  coutrnction  of  the  lungs  that  goes  hand4n-]iand 
with  atelectasis  and  protracted  broncho pueumouia.  Severe  and 
extensive  interstitial  emphysema  may  occur.  Northrup  reports  an 
extreme  case.  The  pulmonary  em])hysema  may  be  bo  great  as  to 
cause  rui>tnre  of  the  biiiK  and  pnenmothorax.  Winoooiiror  has  r^ 
ported  a  case  in  a  child  four  years  of  age.  Subcutaneous  emphy- 
sema of  tJto  chest  wall,  neck,  and  face  is  rare,  but  may  oocnr, 
in  a  cose  reported  by  Croker  and  Hodge. 


I 
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Uleoratiou  of  tite/rtrmim  lingtur  is  preeeut  in  almost  all  sevftro 
cases.  It  is  not  pathognomonic,  but  ocoars  in  any  severe  congb.  It 
is  caused  by  the  forcible  protrusion  of  the  tongue  agiunst  the  lower 
incisor  teeth.  If  the  congh  is  mild,  the  teeth  particularly  flat  and 
smooth,  or  the  fra>uum  so  short  that  it  cannot  eome  iu  contact  with 
the  teeth,  the  ulceration  will  not  occur. 

Stomatitis  is  very  common  iu  the  severe  casm,  oven  wh«u  the 
mouth  is  kept  as  clean  as  ])ossiblo.  The  ulcers  are  more  apt  to  be 
00  the  gums,  about  the  base  of  the  teeth,  than  elsewhere.    Tlie  affeo* 
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tion  Beams  due  to  the  iiTitatiou  from  the  vomitas,  in  tliose  severe 
L'juies  in  wliicl]  etuesU  is  90  freiiiieut. 

I'unntiiitj  in  many  cases  is  frequeut,  termiuatiu({  every  paroxysm. 
It  tuay  become  so  iuceuBiint  as  to  l>e  n  matter  of  much  coucem.  Tlie  pa- 
tieiits  may  rapidly  become  ill  uoui'isLed  aud  thus  less  able  to  witbstaiit! 
aoy  of  the  possible  comjilicatious.    Some  may  eveu  go  on  to  luiirasmiis. 

Otarrhcea,  particularly  iu  summer,  its  by  no  mfiiiiH  a  rare  compli- 
catiou.  ^Vhen  complicatiug  portuHsis  it  aeema  to  liavo  a  peculiai 
tandenav  to  become  chronic.  The  acute  attacks  may  Ihj  bo  severe  as 
to  set  up  an  ileocoUtia.  Prolcp/'c  nf  /Ac  n-rl'im,  with  or  without  iiwon- 
UiKtux  of  faces,  baa  resulted  from  the  ro|>eak!d  violiiut  paioxyams. 

Nervous  Sti-btem. 

Convulsions  are  uot  uncommon  at  tbe  end  of  severe  and  protracted 
paroxysms,  and  are  fjeuerally  due  to  carbonic-acid  poisonintj,  some- 
times possibly  to  overdistention  of  the  cerebral  vessels  or  G\en  to 
meuingeul  hemorrhage. 

The  cause  of  the  (vrebnil  ixirnli/ses  seems  open  to  doubt.  Beside 
those  just  mentioned,  emboli  must  be  considered  the  possible  canse 
in  some  cases.  Before  the  Vicuna  Medical  Club,  Xeurath  showed 
three  cases  in  which  whoojiing-cough  was  apparently  the  direct  or 
indirect  cause  of  the  paralysis  that  existed,  Li  the  first  two  cases 
no  heart  lesion  could  be  detected.  Striimpel)  thinks  the  paralysis 
due  to  an  acute  form  of  encephalitis  of  the  cortical  portion  of  the 
brain^  somewhat  analogous  to  poliomyelitis. 

Trortzy  descril>ed  three  cases  of  pertussis  complicated  by  ntental 
disturfxuicc,  diflBculty  in  and  losa  of  fpcccii,  and  loss  of  power  going 
on  to  jMirab/sIs  of  some  groups  of  muscles.  He  considered  these 
symptoms  due  to  iiathological  conditions  of  the  braiu,  brought  about 
by  disturbance  of  the  circulation.  The  lirst  case  was  in  a  child  ol 
two  years,  who  became  suddenly  affected  during  au  attack  of  pertus- 
sis, after  a  parosyam,  with  distortion  of  the  eyes,  dilatation  of  the 
pupils  and  blindness,  contraction  of  the  Hesors  of  the  arm,  delirium, 
Cheyne-Stokes  respiration,  and  diminution  of  the  jiatellar  reflex  and 
of  the  senses  of  pain  and  of  touch.  At  another  time  there  M;is  a  gen- 
eral eclamptic  seizure,  lasting  an  hour  and  11  half,  accompanied  by 
Cheyne-Stokes  respiration,  and  followed  by  twelve  hours  of  stupor. 
These  attacks  diminished  and  in  two  months  the  patient  had  entirely 
recovered. 

The  second  case  was  iu  a  boy  of  three  and  one-half  years,  who  had 
great  headache  and  much  difliculty  iu  thinking  and  speaking. 

The  third  patient,  a  child  seven  months  old,  during  the  third 
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week  of  tlie  disease  bful  (wo  eclam]itic  sfmireB,  aud  in  tiie  eixtli  wwk 
loss  of  jiowev  iu  the  riglit  arm,  wliicli  became  abaolulelr  paral^'zed. 
At  tlie  end  of  three  months  the  paralysis  had  tUaapiieared. 

Hemorrhagm. 

In  iierhiBsia  the  liemorrliiigea  that  occur  are  not  dae  to  the  dis- 
ease itself  directly,  but  to  mechanical  causes,  brouybt  about  by  the 
marked  increase  in  venoiiB  blood  pressure  duriny  a  severe  [larosyem. 
The  most  common  is  that  from  the  bronchi  or  pharynx,  or  both. 
This  occurs  iu  a  fairly  lai-ys  proportiou  of  the  severe  ca»se8,  the 
blood  beiuK  expectorated.  To  some  children  this  is  a  cause  of  con- 
siderable alarm.  Ejiistasia  also  accompanies  many  of  the  severe 
paroxysms.  Coujuuctival  hemorrhages  are  of  very  much  less  fre- 
quent occurrence.  Teillais,  of  Nantes,  noted  a  rare  complication  of 
pertussis  in  a  child  four  yeai's  old,  namely,  dclackmenl  of  the  rttina. 
The  case  was  severe,  and  remarkable  for  the  hemorrhages  tliat 
occun'cd  over  the  entire  body.  Hemorrliage  may  take  place  into  the 
cellular  tiasnes  ai>out  the  eyes.  In  a  case  obaen'ed  by  Holt  there  was 
bleediuK  fi-om  both  eiir.s,  with  pach  severe  paroxysm,  for  more  than  a 
week.  The  chihl  hud  previously  suffered  from  scjirlatinal  otitis  with 
perforaliou  of  the  drum  membrane.  Intracranial  heraorrhaj^s  are 
fairly  rare,  and  ai-e  if-Hiiousilile  for  paralyses,  tlisturbances  of  sight 
Aud  lipaniig.  ami  other  cerebral  symptoms  that  havo  been  mentioned 
previouHl>'.  The  bomorrha^jes  may  be  meningeal  or  cerebral,  but 
rarel\'  tho  lalter.  Tliej-  are  usually  small.  At  the  New  York  Found- 
ling Ho.spitjxl  a  talal  case  of  jipvtussi.s  was  obaerved,  in  which  there 
were  ininftnt^  hemorrhages  throunbout  the  cerebrum,  a  few  iu  the 
cerebellum,  but  none  in  the  (lous. 

Tlir  //''"/7.— SillM?rmann,  of  Brewlan.  in  a  study  of  lesions  of  the 
right  heart  iu  pertussis,  stilted  that  iu  many  c;wes  during  the  attack 
there  may  be  obsonod  a  weakened  action  of  the  heart,  the  pulse 
being  increased  iu  fivqueucy  tu  LjO  or  ilimiuished  to  50  to  tbs  minute. 
He  also  fniiml  dilatation  of  the  right  heart,  and  a  systolic  murmur 
of  the  tricusjiid  valve.  The  author  reported  five  cases,  four  of  which 
recovered.  One  patient  died  in  an  attack  of  cough,  and  the  antoper 
showed  great  dilatation  of  Ibe  right  heart,  the  tricuspid  valve  V<eiug 
mechanically  iusuflicieut  on  account  of  thp  extreme  dilatation  of  the 
right  ventricle.  KopHk,  in  a  study  of  fifty  cases,  brought  out  theae 
points  some  years  ago,  when  he  advised  the  use  of  digitalis  as  soon 
as  venous  engorgement  became  noticeable. 

Urui'inj  Cl'itiif/r.i. — The  changes  that  may  take  place  in  the  circa- 
latiou,  due  to  the  yreat  venous  congestion,  again  come  into  evidence 
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M  the  probable  cause  of  the  albuiniuuria  that  occurs  iu  a  fair  propor- 
tioii  of  caeeti.  In  eigbty-eix  examiiiatioua  Kiii^Lt  fuuuil  small  quan- 
tities of  albumiu  iu  sixty -six,  iu  some  afcouipauieil  by  n  Tow  byaliue 
outtK.  isUitnao  Mii-coli,  iu  a  certaiu  epidt^iuic,  fuumi  alliumiuuna  iu 
from  ten  to  tweJve  jwr  cent,  uf  tbo  cases,  ami  a  uiortalily  of  five  to 
nix  jicr  ifut.  from  at-ute  uepliritiw. 

Ulumfiillial  niiiile  couiplete  t'sauiiuatious  of  the  urine  iu  a  ueries  of 
casee  of  jiertussiH,  ami  without  exception  the  followiuK  wcif.  tlio  char- 
acteristics obserx'eil:  Palo  yellow,  very  aciil;  specific  ^;m^ity.  1.(>'22 
to  1.U32;  soon  after  staiJiliug  considerable  uric  nciil  wns  ilciioBited, 
wliich  ou  cjuautitative  exaniiuatiou  was  found  to  be  two  or  three  times 
the  uormal  iimonut.     No  albumin  or  su^'nr  was  found. 

These  two  obsen'ers  would  thus  nci'in  to  represent  the  extl^emea. 
Albumiu  is  certiiiuly  jireseut  iu  small  i|muitiliea  iu  a  fair  uumber  of 
cases,  but  to  find  fi\e  or  nix  per  ceut.  mortality  from  acute  uei)hritiB 
ix  nut  at  all  the  usual  exjM?rieucti.  Au  interesting  urinary  c"U>ttilueut 
in  pertUHHis  is  the  tnxiu  isolate<l  by  Grifiitlis.  having  au  action  ideii- 
tieul  with  the  toxiu  of  the  ba^^'illuu  described  by  AfiinHnnii'V. 

Sequelae. 

Of  the  setgnelac  of  jwrtussis.  tuljerculosifi  is  the  most  common  and 
the  moat  to  be  drewled.  As  a  predis]»oaiiig  cause  uf  tuberculosis 
pertussis  is  second  oidy  to  nicasleB.  It  is  most  K'"'J*''"'dly  aud  satis- 
factorily esplained  as  a  latent  tuberculosis,  ori^;inilt^ll^!  iu  the  brou- 
cbinl  lymph  dikIcs,  and  «ivou  a  fiesh  start  by  the  ruu-dowu  cunditinu 
nf  the  child  and  the  gieat  pulmonary  counestiou.  In  an  analysis  of 
the  cause  <i(  death  lu  five  hundred  ciwes  of  pei-tussis.  as  jiswi>;ued  iu 
Uie  death  certificates  in  Wnsliiu^ttou,  Juhustou  found  fiftei-n  due  to 
tuberciilosis  followiuy  pertUHhiw.  Thi'  other  acquclic.  as  blindness, 
deafnet^s,  panil.vsis.  etc.,  aru  directly  attributable  to  the  ctjmplicatious 
and  not  to  the  disease  itself. 

Reclriience  \sd  Relapse. 

Pertussis  has  been  cousidored  by  some  observei-s  as  an  autoiufec- 
tioiw  disease,  this  opinion  beinj;  basud  ujion  the  itccuneuce  of  grave 
mid  protracted  cases.  MiLsser  lifM  thin  view.  But  tlie  rctiu'u  <i[  thi.' 
jmroxysms  after  the  dinease  lias  apparently  ceiweil  is  in  nl1  jirobabil- 
ity  u  neurosis,  as  exi«rieuce  lias  showu  tbal  the  disease  is  not  iufcc- 
tious  at  that  sta^e. 

The  recurrence  of  pertussis  is  exhciuely  rare.  Le  Oendre  saw 
one  case  himself,  besiden  which  he  was  able  to  collect  but  ciglil  cuHtis. 
Vol.  XIV.— 15 
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Diagnosie. 

The  diagnosis  of  pertassis  is  very  difficult  iti  the  eaxlr  stage. 
TiuleBs  the  child  is  known  to  have  been  exposed  to  the  disease. 
Measloa  is  exchided  if  uo  eruption  nppeiirs  by  the  fiftli  d».v.  The 
most  iiuportaut  point  to  remember  ia  the  fact  that  tlje  cough  not  only 
peraiata  btit  increases  in  spite  of  treatment  that  controls  an  ordinary 
cohl,  and  tliat  aiiwiiltfttiou  reveals  uotliing  in  the  chest  to  aucouut  for 
it.  Mild  ciincs  tliiit  rtin  their  course  withont  the  spasmodic  element 
can  lie  diayuosticated  only  by  the  duration  of  the  cough.  Neurotic 
children  often  whnoj)  with  a  slight  cohl.  but  the  history  of  previous 
attacks  of  the  saine  character  settles  the  diagnosis.  .\ny  doubt  that 
might  exist  during  the  tirst  attack  would  be  cleared  up  in  a  few  days 
by  comjilete  refovery. 

There  is  a  greater  tendency  to  congestion  of  the  conjunctivie  tliau 
in  other  coughs.  Tlio  face  is  more  apt  to  tlusli,  and  the  paroxysms 
are  u.siudly  worse  at  night.  Vnniitiug  at  the  end  of  ii  jiaroxysm  is  a 
most  Mispicioiia  symjitfim.  But  iu  the  mildest  cases  where  there  is 
nn  history  of  oxposuj'e  the  diagno-'^ie  is  extremely  dllllcult  if  uot 
impossible. 

FrognoBis. 

Afio  Is  the  most  impnrtiuit  factor  iu  the  prognosis — the  younger 
the  ciiild  the  greater  tliu  daugi'r  tc.  life.  Iu  infants,  especially  those 
under  one  year,  pertussis  ranks  as  one  of  the  most  fatal  of  disea«ett, 
and  this  i;*  dne  priiic)|)ally  tn  bvouchopneumouia  which  is  generally 
preceded  by  ati'lectasis, 

The  niortnlity  cif  broiichr)piieuuii>nia,  always  great  iu  young  chil- 
dren, is  increased  in  jiertu-ssis,  iMving  to  the  pereistence  of  the  cause. 
Em]>hyni.'iria,  unless  very  extensive  or  interstitial,  does  not  materially 
influence  tlie  prognnsis.  Recovery  from  it  in  the  vast  majority  of 
cases  must  !«■  comjilete,  iN-cause  no  evidence  of  its  existence  cjin  b« 
discovered  in  after  years.  Gastroenteritis  among  the  children  of  the 
poor  is  often  a  grave  complication,  especially  iu  the  summer  months. 
The  exact  mortality  is  difficult  to  determine.  J.  Lewis  Smith  stated 
tlint  four  thousund  eiglit  hundred  and  forty  deaths  from  whooping- 
cough  occui'i't'd  in  New  York  City  in  fifty  vejirs,  which  is  equivalent 
to  one  out  iif  every  seventy-nine  doalLis  froui  all  causes.  Large  num- 
beifi  of  statistics  show  that  the  mortality  is  from  three  to  fifteen  per 
cent.,  and  occasionallv  liiulier. 
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Prophylaxis. 

Considering  the  gravity  of  the  disBase,  the  spreadiiig  of  the  infecs 
tioQ  hw  never  been  ah  carefully  ku^^iI^  ftKAiu^t  nn  it  should  be.  Tlio 
only  prophyl&xis  ui  isoliitiou,  which  to  he  effoctive  must  be  complete. 
When  possible  the  patient  shoulil  I)e  strit-tl.v  ijuarnutiued.  It  ia  diffi- 
colt  to  «ay  how  long  this  is  to  be  kept  up.  It  should  begin  when 
tlie  dinease  is  first  suspected,  mid  he  coutiuned  until  tho  child  h&a 
been  free  from  paroxyema  two  or  three  days.  Paroxysms  following 
8»ch  a  cessation,  as  lias  been  pointed  out  In^fore,  nro  probubly  neu- 
roses. Usually  the  diseaac  ia  not  communicable  after  two  mouths 
from  the  onset. 

Children  with  pertuiisis  should  not  be  allowed  to  attend  school, 
and  for  parents  to  take  them  tn  tlie  public  ]>arkH  and  elsewhere  whore 
children  congregate  is  inexcusable. 

Children  who  are  delicate  from  any  causf,  laohitis,  malnutrition, 
or  syphilis,  or  who  seem  predisposed  to  tuberculosis  should  be  ee- 
fieciaJly  gunnled  ngaiust  exposure,  for  in  such  cases  the  disease  is 
likely  to  prove  serious.  If  a  case  of  jtertussis  (x:cur  in  a  family 
whore  there  are  any  such  children  or  young  infants,  these  sliould 
be  removed  as  soou  as  possible,  as  should  bo  done  also  iu  case  of 
an  epidemic  in  the  vicinity. 

.\a  whooping-cough  is  spread  almost  solely  by  personal  contact. 
the  same  care  need  tiot  bo  taken  iu  disiufoctiou  that  is  so  eitseutial 
in  scarlet  fever.  The  thorough  airing  of  tlie  apartments  occupied, 
and  the  usual  woMliing  of  the  linou  are  onliuarily  sufficient.  But  iu 
institutions,  and  if  infants  of  the  most  susceptible  age  are  to  use  the 
contWDinatcil  rooms,  the  apartments  should  be  fiiuiigated  and  the 
linen  disinfected. 

Treatment. 

Oeherai^  Measures. 

Mild  cases  of  iwrhissis  run  a  favorable  course  without  any  special 
medication.  The  selection  of  a  suit^tble  diet,  which  should  bo  liquid 
Lwben  the  temperature  is  elevated,  attention  to  the  condition  of  tho 
stomach  and  Kiwels,  and  living  as  much  as  possible  iu  the  op(^u  air  iu 
wanii  weather  cnnstitute  all  tlie  treatment  required.  In  cold  weather 
only  tlioea  who  are  in  fairly  good  coudition  and  free  from  pidmoiiary 
eomplicatiouM  should  Ih^  allowed  to  go  out,  and  then  only  in  the  mid- 
dle of  the  day  when  the  air  is  still  and  <lry.  Delicate  children  and 
those  having  complications,  who  cannot  lie  removed  to  a  warm  climate, 
sbooild  bare  the  benefit  of  as  much  fr«sh  air  as  possible  indoors  by 
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fretiuent  cbange<  from  one  room  to  another,  the  UDOCCupifid  room 
beiug  freet.v  veutilateil  in  the  iiiterval.  In  eiiuimer  a  choDKe  from  the 
dusty,  germ-laden  uir  of  cities  to  the  mountains  or  8«uiiid«  in  ueiiT); 
always  beneticial,  ''specially  iu  the  later  stages  of  tlie  disease.  When 
vomiting  occurs  at  frequent  intervals,  wiiHting  and  exhuustiDU  take 
place  rupiiUy  if  fotnl  is  nut  given  aoou  after  each  attack.  Milk, 
whifU  is  always  ready,  is  an  excellent  article  of  diet  under  these  cir- 
(unt stances,  but  oUle^r  uhildren  may  bo  alloweil  to  take  any  digestible 
solid  fooil  desired. 

Local  Tbeatment. 

Tliir^  iiin\  !>'■  iliviih'd  intu  iLn-e  classes  nf  ])r<icedare:  {o)  lusuffli^ 
tiou  of  powdora  into  the  ui>i^e  or  liiryns;  [lo  aiiplic^itions  of  KolntioDS 
bv  a  npnu  or  bni^li  or  liy  irrigation ;  (c)  inhalation  of  gasen  luid  vol- 
atile sulMtaiJi'cs. 

Vfir\'  luiiiiv  HHlistancea  hiive  bct-u  uned  by  iiixii^aluni.  In  young 
children  iipiiliciitions  by  this  method  ])robably  never  reach  the 
larynx;  tliovi-foi't- in  am-licaseK  iiiwjil  iiisiittliiliijus  are  preferable.  Qui- 
nine lias  Ix-'cn  more  extensively  used  for  tliia  purpose  than  any  other 
drng.  Letzcricli,  who  was  one  of  tlio  first  to  exploit  it,  combined  it 
in  ]iowder  willi  bicivrbonate  of  sodii  and  powdered  acacia.  With  this 
mistiiie  inaiiffliitious  were  niadu  into  the  nose,  and  if  possible  the 
larynx,  three  times  a  day,  Leuriaux  treated  the  disease  exclusively 
by  nasal  iusiilHiitiotis,  thri-'i  or  four  tiinert  a  day,  of  sulphate  of  qui- 
nine and  lesnrciu  iu  powder,  llie  head  being  held  downward  and 
forward,  tliu  applications  lioiug  made  imjuediately  after  a  paroxysm. 
Rcsiirciu  alniir-  iu  powder  has  been  used  iu  the  same  way  by  Gamba, 
Swii'tti'p  aud  Soulii. 

Ctuttiuaun  reported  favorable  results  from  the  employment  of 
ilWUfllitioiiM  of  so/oiodnl  sodium-  He  treated  Ihirty  c-ase.s,  blowing 
about  three  grains  of  the  powdered  drug  into  each  nostril,  ouee  daily. 
Six  diildren  were  treated  as  iu-i)atieuts ;  two  of  these  were  discharged 
cured  witliiii  ei^lit  days;  in  the  otlicr  four  cases  tha  fre-iucuoy  and 
Mevi-ri(_v  of  th«'  afliu'lipt  were  gn^atly  diuiininlied  within  from  four  to 
aix  days.  The  other  jjationts  were  treated  in  the  dispensary  and  with 
good  pflTi'ct.  but  tln^  iiii[ir<ivi'iiieiit  was  not  so  marked  as  iu  those  con- 
stautly  under  care  aud  olwervation. 

Boric  acid,  iodoform,  bfiizoiu,  salicylic  acid,  borate  of  soda,  and- 
pyrin,  and  taimin  have  alno  iR'en  used  in  jiowder. 

L"'-fil  .■Ipjili'ii/i'iiis.-   Ill  IS.)'.)  Watson  recommended  the  use  of  a 

weak  Bolutinn  of  nitrate  of  silver  as  a  local  ajiplicatiou  to  the  larytix. 

His   good   results  were  hiter  vi>ri6ed  by  otliers.     Cocaine  has  1k«u 

lirly  lurguly  Ubud,  aud  i:crtaiul,\'  does  good,  but  is  accompauied  by 
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too  maoj  risks  to  make  it  at  all  a  safe  remedy.  BeeoTcin  was  ad- 
vised by  Carreraa  as  an  application  to  the  pliarynx  and  the  veatibole 
of  the  larynx.  Moncorvo  has  been  a  great  advocate  of  resorcin, 
using  it  in  a  two-per>cent.  solniioD,  applied  to  the  larynx  with  a 
brush  once  daily. 

Other  drugs  of  less  repute  are  peroxide  of  hydrogen,  morphine, 
bromide  of  potaMsium,  chloride  of  ammonium,  tannic  acid,  and  sali- 
cylic acid. 

Nasal  irrigation  has  been  used.  The  best  for  this  purpose  is  a 
saturated  solution  of  boric  acid. 

Inhnlafums  are  of  more  value  than  any  other  means  of  local  medi- 
cation. In  1859  Desmartes  recommended  the  inhalation  of  the  air 
from  the  })urifying  rooms  of  gas-works.  The  procedure  is  not  now 
considered  of  any  value.  The  moat  useful  iulmlattons  are  those  of 
carlwilic  acid,  creosote,  and  cresolin.  The  best  method  of  using  any 
of  them  is  by  vaporizing  a  saturated  solution  in  a  croup  kettle.  Cre- 
osote seems  to  give  the  best  results.  Lerefait  reported  thirty-four 
cases  with  most  satisfactory  results.  It  was  noticeable  that  the  vom- 
iting, which  had  been  severe,  ceased  in  every  case  in  from  one  to 
five  (lava  after  beginning  treatment.  With  carbolic  acid  there  ia  the 
danger  of  poisoning  from  too  rapid  abeorptinn.  Eeaorcin  fumiga- 
tions were  used  by  Lebloud  and  Baudier,  who  reporte<l  that  with  this 
treatment  cases  rarely  failed  to  recover  within  five  weeks.  Nsphtha- 
liii  vapor  has  been  emi)loyed  by  Cliavemac,  who  re()orted  brilliant 
results.  Tlie  same  remedy  was  used  twenty-five  years  ago  under  the 
name  of  Vichot's  troches.  Inhalations  ()f  bromoform  have  been  si^- 
gested  by  Baratiers,  of  Jenguy.  Labbe  and  Oudin  reported  twenty- 
two  canes,  treated  during  1805,  as  greatly  benefited  by  ozone  inha- 
lations, which  they  believed  diminished  the  duration,  the  intenaity, 
and  the  number  of  attacks. 

Internal  Medication. 

The  number  of  drugs  that  have  lieen  used  for  the  relief  of  whoop- 
iug-ctmgh  is  so  vast  that  to  do  much  more  than  mention  them  would 
be  decidedly  unprofitable,  and,  moreover,  the  space  allotted  to  the 
subject  will  not  allow  of  it.  All  but  a  few  of  them  have  been  dis- 
carded as  useless  or  dangerous.  Belladouna,  «iuinine,  antipyriu,  and 
bromoform  seem  to  be  of  more  value  than  any  of  the  others. 

Belladonna  is  of  undoubted  service  in  reducing  the  number  and 
severity  of  the  paroxysms,  but  for  this  purpose  it  lias  to  be  pushed 
until  the  physiological  effects  are  produced.  Half  a  minim  of  the 
fluid  extract  as  an  initial  dose  may  be  given  every  four  hours,  iucreas- 
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ins  slowly  to  every  two  hours,  Jjtcobi  prizes  belladouna  above  all 
other  drugs  iu  this  <liseii8e.  He  finila  tlie  Ijest  resnlts  when  the  dtuh 
appeal's  in  twenty  to  tliirty  luiuutes  after  each  close.  If  the  flush 
does  uot  apjiear,  tlip  ilray  is  not  being  given  in  safticiently  hir^ 
doses.  Atropine  can  lie  given  fi>r  the  same  purjiose,  usually  begin- 
ning with  yr.  ;i'iif.  liiingworth  Itelieves  belladonna  of  much  value 
where  there  is  a  leudeUfy  to  collapse,  as  shown  by  daiuniy  skin,  cold 
extremities,  and  pulliiiess  of  the  face.  The  disagreeable  effects  of  the 
dnig  are  so  marked  that  it  is  almost  imi>oe8ible  to  coutinue  it  for  any 
considerable  titne. 

Quiniiii-  has  been  muoh  used,  ami  by  many  with  very  good  eflFect. 
Baron  tried  it  in  lift.v  caaee,  with  good  results  iu  all.  In  a  few  chil- 
dren benefit  wiiw  derived  at  nnce,  es|>ecially  on  the  second  nr  third 
day.  and  unt  lat«-r  than  the  fifth  or  sisth  day.  Three  weeks  was  the 
average  dnraticm  in  his  hands.  Tlie  dose  employed  waa  gr.  J  per 
month.  )ind  gr.  1}  per  \par  of  Ihe  rhild's  age,  thre<*  times  daily. 
l-'inhi-i' had  a  similar  ex|ierieni'e  with  twentv-seven  cases.  The  dos* 
age  wiiH  tlip  same  as  used  by  Haron,  no  single  dose  exceeding  ^r.  7. 
The  great  temleucy  fnr  (|ninine  tti  npset  the  stomach  makes  it  unfit 
fur  use  in  infants,  In  nldir  children  it  may  cause  so  much  vomiting 
as  tn  impair  tin-  nntnticm  of  the  child.  If  such  is  the  case  it  should 
of  course  be  <lisc">ntiiined. 

Auti]i\riii  JH  I'nnwideri'd  by  many  nf  the  Itest  obsen-ers  the  most 
valuable  dnig  known  for  the  treatmeut  of  pertussis.  It  was  first 
rceciirniiciideil  by  Soum-nberger.  Children  tolerate  it  in  proportion- 
ately larger  dosi'.s  than  do  adults,  and  iu  cases  without  elevated  tem- 
pi-ratiire  thern  is  no  deiiresaiug  effect  unless  there  is  an  idiosyncrasy. 
It  shunlil  !>!■  starti'il  with  small  doses,  increasing  until  a  child  of  two 
yi'ars  laki's  gi'.  "2  >i\-  II  i-very  three  honi-s.  Antipyriu  is  Holt's  first 
choice  of  the  many  dnigs  used  in  wlioopiug-cough.  Dubusquet- 
liabonleric,  in  tlire.-  Ii\indreil  rases  ti-eated  with  antipyriu,  rep<)rt«l 
wry  giHiil  r-.'siilts  iti  orn'  liuudred  and  ninety-seven.  Souhi  and  Mar- 
fan liave  ri'dinmieniled  its  use,  and  Cnmston  hiis  found  it  serviceable. 
H.  Ib'iii]  hird  a  iiiainli'latp  nf  antijiyrin  in  sisfy  cases,  using  gr.  I  to 
1\  for  cliildi'r-n  I'l'Diii  tliii'i-  til  live  years  of  age.  In  all  but  two  cases 
the  iiar'ixysnis  ilimiuiHli'vl  in  inimber,  the  aii])etite  improved,  and 
VMiiiitiug  ceased.  The  nalt  is  olitaiued  by  treating  antipyriu  with 
maudelic  acid.  Sonnciibcrgcr.  of  AVorins,  does  not  believe  that  the 
maudelate  is  as  i-ttVcti\i'  as  the  pure  autipyrin,  firnt  suggested  by 
him.  K')plik  and  Knight  advise  the  eini>loymeut  of  anti)iyrin  aud 
digitalis  to  protect  tlji>  juitii'iits  from  tin-'  deleterious  effects  of  parox- 
ysms on  the  lieart  and  lircnlatinn.  They  use  the  antipyriu  in  one- 
grain  duses  for  each  year,  the  maximum  dose  beiug  five  grains;  tli6 
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digitalis  in  dos^s  of  one  mliiiui  nf  the  tincture  fnr  each  year,  the 
uiuzimutii  <lt)be  beiu^  fnur  iniuiuirt. 

Bromofomj,  whicli  has  been  exteusivelj'  exjiloited,  was  fiint 
rer<  mi  111  ended  iu  1880  Ijv  Stepp.  It  i»  u  clenr,  liui|iid  iluid,  not 
8[>eeially  disagi'eeable,  with  a  sjiei-ifio  uravitv  nf  "i.U— ilimble  tJmt  of 
i-bloroform.  Thii  cheinii'al  formula  is  CHBr,.  Tlie  mlnr  is  a^n^e- 
able,  and  thfi  taitte  slightly  sweet.  Stf|i;i  trii-d  it  iu  sevt-utv  mncH  ni 
wboopiny-coiigh  iu  t-bUdren  between  tho  a^es  uf  eis  luoutha  aud 
nevvo  years,  with  the  Kf^aUiat;  8iiccf>«s.  At  th«  end  of  a  few  days  the 
piiroxyftniH  diiiiinitibetl.  and  in  three  weeks  tlie  {latieute  were  wall. 
Th«  foIlowiuK  formiiU  was  used : 

p.  Drnmoform gr.  x.  (  O.ftS  ^'m.  ). 

AJtxibul ;1.        (1  (IU  ■'  ), 

Syr.  liinplidi |w.     (1.1.50  "  J. 

A<iuiv jilj.     (Ua.OO  "  J. 

H.     Sig.  Une  tenapiionful  every  hour. 

I>uiicaD  roixirtcd  some  oases,  and  suiiiniJirizi'd  Unu-  linndrod  and 
flfiirenty-five  that  had  Iweu  reported  by  Mtepp,  Xcuiuaiin,  Loeiithal, 
and  8chep(>erft.  as  follows:  (1 )  IJromoform,  in  diws  of  thri'P  to  five 
niiuims  three  nr  four  times  daily,  is  perfectly  liariulcss;  (2)  the 
attacks  diminish  iu  unmber  and  severity;  i'Ai  the  Hist  pitrnxysiual 
Vomiting  disappears  iu  twi>  or  three  days;  1-4 1  niisjil  and  nther  furrus 
of  hemorrhage  soon  disappear;  |5)  it  acts  benefiiially  iu  cninjiiica- 
tious,  largely  by  giving  affected  nrKaiiH  a  rhamn  |o  ri'Mt;  ((ii  it 
ahorteiLS  the  duration  of  the  attack. 

OppoBe<l  to  this  very  favorable  rejiort  of  lironioforia  in  that  of 
Jiolden,  who  relates  two  cases  of  liromofonri  iioiMouing  fmui  tlie  ad- 
ministration of  the  druy  tor  whnippirii;-coiif;li.  .\t  tiun'M  the  iiatii'ut" 
show  a  marked  narcotic  effect,  without  influence  on  the  paroxysms. 
To  avoid  this  effect,  |iarticuhiily  in  cliildi'eii  under  one  year  of  nge, 
Max  BtoHS  has  siibstitutt.'d  antispaNUiiu  i  nan'cinc-so<1iiini  and  sodium 
wilicylate).  The  action  was  not  found  UTiifnnii.  Hi-  gave  nr.  ]  iu 
the  form  of  a  two-per-cent.  solutiim,  three  or  lour  Ijiues  a  day.  to 
cbildreu  under  one  year  of  age.  Kross,  from  an  experience  of  eit;lit 
hnildred  and  sevi^uty-fonr  cases  treated  in  different  ways,  came  to  the 
conellisiou  that  broniofoim  surpaMsed  all  otlier  reniedioa  for  pertussin 
at  the  height  of  the  cnn\-ulsive  stage. 

Opium,  to  pro<]uce  the  ilestred  effect,  has  to  be  given  in  «ucli 
doses  and  for  such  a  time  that  tliu  constipation  and  gastric  disturb- 
uncpB  resulting  are  sucli  that  it  cannot  \»  used  to  any  pnriioae. 

Many  less  deserving  renieiiies  have  been  advanced—  ergot  by 
Dewar;  raleriauate  of  zinc    by  Mantey,  who  claims  for  it  resultfl 
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tiliri'iHl  H|ii>i'ill<';    I'lilnriil   ill    Ini'^o    ilrMt^H   Iiy  Hiifllfpll;    oiialauj^  by 
(Intiiiu'll ,  irHi'ii'iii  li.\  C'lHicetti. 

'I'liit  Ki-i'iit  iuiiiiInt  mill  viiriMj  <if  retiKxlixH  Uiat  Iiavc  b<>en  and  are 
Htill  iini]>l<\vi'il  ill  tlii>  ti'oiitnuiiit  <>!  pprtiissin  U  Uio  Ix-nt  iidhiI  llial 
iHHii- iif  tlii'in  iM  I'lii'iaiv.  Tlii'i  cliii-f  llsii  (if  ilnigFi  ilk  this  <Us*ase  is 
111  liwHi'ii  till'  fri'qui'ucy  itiiil  BBVPrity  of  tlie  ]iarosysnis.  ami  tliu.-*  iu 
|ii-<>|Hii'l.i<m  til  iliiiiiiiixli  tlio  KiilT'-riiiK  and  dnti^^r  of  ooiuplii-utioos. 

.VI  llii<  Ni'w  ^  oi'k  I'MUUilIiii^  llospiUl,  ^tUerci  tlio  iii-]>atii'UU  sn-r- 
tW>  oix  liiuidi-iil  iiiitl  tlu>  oiit-iMiticiitK  seveutoen  liumlrett  cbiklren, 
from  ii>'»l»'i'ii  to  fotiv  \  I'lii-H  of  m:f},  tlio  trratuient  of  irlioopug-ooogh 
litis  iilna>H  Ihiiii  it  nitiltcr  of  iiiiuli coiiot^tni  autlMoino  tvt [ wri mentitwwi 
Ah  i<ai-li  now  ii-iiitnly  lias  Im-ou  )u-oiii;lit  out,  it  Una  be^n  giveo  a  bir 
li'inl;  itiiil.  aflcrnll  lias  N-i-ii  wviil  niiil  i1oii<>.  no  ilni^  haA  prnml  of 
iiinvli  ii'jil  \iilui'.  This  in  iliu«  in  j;nvtt  imiisuro  to  the  t^;«duK«s  witk 
u'liifb  i-liihlroii'M  Htoiiini'liK  »n>  ii|H4>t  by  iibiiost  auy  tlni^  tbat  i*  ikmI 
ill  Hurtifioiilly  litiyi'  <l.isi'e<  to  Itcnctit  the  w  hoopiuy-isoagb. 

l>ni'iiii;tlii>  \ivtr  ls;>7  n  tn-.ttmviit  bnsKva  tritxlvUcb  baa  ao*  the 
olijtH'lioiw  lUi'iitioiHxl:  til^t.  lh(«  t\'um1y  piuployed  is  not  adns*  "■^ 
wsMthI,  it  ts  not  cist-n  bt  ihi'KlomtK-b.  Tbis  trecUmval.  wkjehcoa- 
(•islM  ill  lbr<  .administration  of  t-arUiuioAcid  ):iis  by  tbe  n<ctsa.  vaa 
Mill^wtM  by  U-rpMu.  «ho  b^d  lw*u  nsin^  it  sine*  1;^.  la  Aii 
(Miinir>  ll>*~»  hurt  ndviv»ti>l  itt>  um\  PuKu*;  I^^*^.  at  tbe  N««Teck 
t'l'iiihlliti*:  H><i«i<it.tl.  ont>  bitiidr^l  siml  dfly  i-A»«is  of  {vrtaswi 
tuMti\l  b>  ihi«  iiHMiL".  Oi  iht'  t>>iiil  uuinWr.  i^ue  bimlml  i 
thnv  «li-"A<>l  yvty  tu.tr).nl  U'uolit.  Tb<>  voimtiiii: cnaMtl  < 
•ii<M*i\«t  tvu^fi  bi  iIm'  3«\>'t»il  or  ibini  tlai  :  tbe  wb>a>p 
AVh.\  tbt>  imtiiUT  i-f  jMiMV  <uis  «««  rMliKvtl  b>  t«ii  it  tiux*  ia3j. 
s«-vtiun'Uj.uaiUf:<.'MH^«VT<i>at'|vuvotly  rK^th^nedbnL  Ooeoftfet 
w*«  »«4l  a]>«u:  m  tb^  tlU«N»»e  Ivf*'**  thi« 

:Qduitx-v>t      N>-i  tbc  sluibt*^  ill«€n: .  -: 
IVtuK  tfaf  atl3t:vi'araa-'«  .-f  tiw  t**  ifc-  £> 
:tvv<  1  v*t»  ^-Ksi-  d^va  aitas**  *fwr.     Iz  ■^  c;--  ij 
•  »s.  .•**!«*  nrsi.  »  i  X  ■;  •a*  i;;«rMitlT  aoe-t.>  :!>•  i^ 
b*  t&ar  ia.T<i-o>.*e  rjlv      Ttas  .^-•e^i  afWr  s^;- 
.W'V  »2kl  livrvA'^  r  **i"^  tl'^  £»*  W*  fl*^;»^cl.  - 

t  ^•vt.-m.     T  ■  a*    tt»-r  -«.:    ;  a^  ^i*w  etr*  •-■'  *aM.-bieii  al 
-•  -  txiv  aiS-«t  £ir»«  >v«  't'o^  via.-it  u»  ti  me  ^ni  a 
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soclii  is  (li)>isoh-f>d  in  this,  ami  tlicrft  ih  then  added  iiUiut  tme-lialf 
nuDce  of  crv8Uls  i.f  tnrturic  iwul.  As  tlie  tarturii-  aciil  iliMNulves.  the 
CO,  is  lilieratcd  at  the  proper  rate  fur  adminiHlratiou.  The  rectal 
iinzzlf  IB  inserted  and  the  adniiiiifltriitiou  of  t)je  gax  contiuiied  a»  Iodi; 
as  desired. 

For  all  children  the  treatment  was  given  three  times  dailv  some 
two  nr  three  hours  aft^'r  uii^als.  In  iufaiit«  the  treatment  lasted  five 
iiiinut«'»t  at  ejich  seiime;  in  the  "niuiil"mts."  ten  minutes.  The  treat- 
uient  has  been  the  most  satisfactory  ever  UHed  in  the  institntion. 

MECHANICAt,  TUPATMENT. 

Nai'ticli  rrportcil  tliat  in  two  t-liildri^ii  hi-  suoeCKipd  mnrp  than  five 
hundred  times  in  apparently  arresting  tlio  npiiHius  nf  pertiiKsis  li_\ 
imlliiiK  th<.i  lower  jaw  dowuwarda  tiud  forwards.  Hi.s  fsi>erience, 
however.  So  far  as  can  lie  fnnud,  has  never  been  pnuHrmed  liy  otlier 
(ili»crv(?iB. 

Spasm  of  the  glottis  is  the  sole  cause  of  the  acute  HUtferiiig  in  ul- 
coni plicated  whoopiugH-ongh,  and  cuidd  this  element  lie  removed. 
tin*  ilisrjLse  would  bd  reduced  In  the  level  of  an  ordinary  bi'iincliinl 
catarrh.  The  fear  that  children  exhibit  on  the  ajiproaeh  of  a  jiarox- 
ymii,  when  they  ib'o|)  their  playthiugs  nr  otlier  oi-cuiiatinn  iitid  run  tn 
the  mother  or  nnrse  for  relief,  ih  imt  the  dreiul  ct  thi-  cniigli  or  the 
vomiting  that  follows,  but  of  the  ttnture  tltat  results  from  jirolougid 
spa-mn  of  tlio  glcttifl.  In  the  adult  this  r<'i'Hng  is  iuteusitii'd  )<y  thn 
Menw  of  impending  dealli,  which  ciiu  uevei'  be  gotteu  over  no  mailer 
hiiw  often  psiwrieuced.  It  is  not  the  last  hour  that  hius  come,  nor 
till'  last  laionte,  bnt  iibnost  tint  last  sei'oiul.  Tlif  sniferiLg  im  not  due 
Bolely  to  w'.nt  of  air,  lieeunso  it  begiiiH  the  instant  the  spasm  iH'gins 
nnd  often  wheu  the  hiugs  are  well  HUpplied  with  air.  On  this  point 
one  of  the  present  writera  lO'Dwyer)  can  «|'i  ak  from  personal  expe- 
rience, having  had  wlioopiug-enugh  wheu  ovi  r  forty  \  i-ai's  of  age,  and 
complete  spaam  of  tlie  glottis  from  other  caiisi'H  niimy  times. 

Hjiasin  of  tlie  glottis  being  not  only  thc^ole  cause  of  the  acute 
sufferiug  in  pertussis,  Imt  of  most  of  the  dangers  as  well,  the  main 
object  of  medication  is  the  relief  of  this  symptom.  The  cases  in 
which  all  attempts  at  relief  by  drugs  fail  are  only  too  common.  lu 
many  of  them  the  continnanoe  of  the  severe  paroxysms  is  a  great 
meoacu  to  life  itself. 

In  vihihulif'H  we  have  a  means  of  absolutely  relieving  th»^  spasm 
of  the  glottis.  With  the  tube  in  Hitu,  of  course  the  spasm  cannot 
occnr. 

With  the  use  of  metal  tuhe«  iu  croup,  a  certain  small  proportion 
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ol  cttflea  ocLurred  iu  wliieli  tlie  tulie  cniiM  uot  ba  Llisi>eiiB&>t  with  after 
the  (Ufieftee  for  which  it  had  Imwh  iiaed  Imd  ceased.  This  was  due  to 
injurieB  to  tho  hirvD\.  the  most  coniiiiou  of  which  waa  uhnisiou  of 
the  iiiucinis  lufrubi'ttuo  iu  extractiiig  the  tube,  wliich  at  the  end  of 
three  to  live  davs  itUvaya  hnd  more  or  \eiis  calcuruuux  driicixit  on  iL 
Tliene  alu-aaiouH  Ifd  to  gniuiilatiou  tissue,  wliich  wouhl  so  occlude 
the  lar.vux  that  tlie  tulje  liad  to  l>e  rephiL-ed,  This  element  of  rwk 
has  uiftik'  it  sfem  hanllv  jiuititiable  to  intiihatc  for  the  relief  of  tlie 
spasm  of  the  ghittis  iu  pertussis.  But  with  the  use  of  thu  lianl> 
rublii.'r  tubes  that  are  uow  iiiatlo,  this  eleiueut  of  iujuvy  to  the  larynx 
should  be  ver\  unifh  Inssuued.  as  the  tiibes  when  extnict«d  are  abtto- 
Intely  free  from  calcareous  dejiosits,  aud  can  thus  be  worn  lunoh 
loujitT.  .So  MOW  intubation  iu  these  grave  coses  seems  an  absolutely 
1(1^1  tiiiialH  prcict'diire. 

At  the  New  York  FoiuidlinH  Hospital,  during  1897,  three  childreu 
with  [irTtufwis  ci >iih-acteil  larvu>;cal  diphtheria.  The steuosi.-*  Itecame 
so  marked  ihiit  intubation  was  necessary.  While  the  tube  waa  ia 
the  larynx.  ItH  elTt'ct  upon  the  whoopiug-coUBh  was  interesting. 
Tliere  would  iipiioir  all  the  siyns  of  a  Iwginuinj;  paroxvHui.  a  apoB- 
niodii!  couuli  of  the  usual  lenjjth  so  far  as  expiration  wa«  couci'rne<i, 
Hometimes  even  causiug  cyanosis.  But  then  wheji  the  inspiratory 
i.'ffoi-t  was  madi'.  tliore  i-oiihl  be  no  glottic  spjtsm,  the  air  entered  the 
lung  tri'ely  through  the  tube,  and  the  i>aroxysni  terminated  abruptly, 
without  the  least  sign  of  distress  or  vomiting.  After  the  removal  ol 
the  lubf!  tlie  dirtease  went  ou  as  l)efoi'e. 

.I/r7/('"/ ly' f>^).'C(j////./.^Tbe  nurse  i)r  person  who  holds  the  child 
should  lie  seated  on  a  solid  chair  with  a.  low  back,  and  the  patient 
placed  on  Ibi-  lap  wifli  the  beji<l  resting  on  the  left  shoulder  of  the 
nurse,  iu  order  tn  h-ave  tlie  gag  free.  The  hands  can  either  Im?  held. 
■  ir,  rttill  lietter,  secured  by  the  side  by  a  towel  or  sheet  pa-ised  around 
tliebiMly.  and  left  in  that  position  until  the  tube  has  I)eeu  insert^^l 
iiuil  the  .siring  remnved.  Fiisteiiing  the  hands  in  front  of  the  chest 
or  the  presence  of  thick  garments  in  the  same  location  renders  it 
more  difficult  to  depress  the  handle  of  (he  introducer  sufficiently  to 
carrv  the  tul)e  uver  the  dorsurn  of  the  tongue. 

The  gag  is  then  inserted  well  back  K-hiiid  or  between  the  teeth  in 
the  left  angle  of  the  mouth,  and  i)iiened  widely,  care  iH'ing  taken  not 
to  do  it  loo  suddenly  or  to  use  Uio  much  force.  In  children  who 
have  not  at  least  one  bicuspid  on  the  h-fl  side,  the  gag  should  not  be 
used,  lis  it  sli|is  forwards  on  the  gums.  and.  besides  being  in  the  way. 
is  liable  to  injure  tin-  iiLcisor  teeth.  There  is  Utile  difficulty  in  tlieafl 
ciLses  iu  keeping  the  mouth  Hufficiently  open  witli  the  finger,  if  i-arried 
far  enough  to  the  jiatient's  right  to  be  out  of  range  of  the  front  teeth. 
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Au  nssiatnot  stauds  behind  tbe  putieut  iiud  holds  the  heiul  firmly' 
by  placing  one  liiuid  oil  either  sidi-,  uud  at  the  stiine  time  slightly 
elevates  the  chiu.  The  person  wl]r>  hnKhi  tlio  hoiul,  it  witliout  any 
esperieuce,  flhuuhl  be  retinesti^t)  not  to  touch  Ihp  gag,  iw  this,  if 
properly  pW-ed.  retains  its  hold  by  Uie  pressure  of  the  teeth. 

The  operator  Ht an ds  in  front  uf  the  jiatient,  holding  thp  introducer 
li>thtlv  Wtwoeu  the  thumb  and  t('re-linj;pr  of  the  ni;]it  liunil,  the 
thumb  reifliuK  on  the  upiier  stirfiice  i)f  the  Imndlu  just  liehiud  the 
knob  that  ser^'es  lo  detach  the  tube,  and  the  index  tinker  in  front  of 
tlie  tri^ner  support  on  the  uudi-r  Knrface.  When  thi^  instniinent  i« 
held  iu  this  manner,  it  is  iiupoMnibIe  to  une  force  eiionj^h  to  make  a 
fal»e  passage,  while  if  tirmly  grasped  in  the  hand  tlie  bt-giuner  may 
unconsciously  exert  sufficient  force  lo  lacerate  the  tissucH. 

The  index  tiuger  of  the  left  hand  is  carried  well  down  the  pharynx 
or  to  the  be^innin^  of  the  ceHophatfus,  and  then  brought  forwards  in 
the  metlian  line,  raising  and  fixing'  l]i>>  ejiiglottis.  while  the  tube  in 
guided  along  beside  it  into  the  laryu.v.  Allowiuy  the  child  to  com- 
press the  tiuger  between  the  gums  tor  a  few  seconds,  until  the  jawn 
reUx.  lietore  carrying  it  into  the  fanirs,  avoids  the  necessity  ot 
luiug  force.  If  any  difficulty  is  exijeriencc'l  iu  locating  tin'  ejiiglot- 
tiB,  it  is  l>etter  to  search  for  the  cavity  ot  the  larynx,  a  cul-de-sa*!  into 
which  the  tip  of  the  finger  remlily  enters  and  which  cannot  Im'  niin- 
taken  for  anything  else.  Once  in  this  cavilj,,  lii^  ''iiigl'itliM  must  be 
in  front  of  the  finger,  anil  the  latter  is  then  raised  and  pressed  towards 
the  patient's  right,  to  leave  r'>oiu  tor  tlietnl>e  to  i>ass  lieside  it.  The 
disttil  extremity  of  the  tube  shonhl  be  kept  iu  contact  with  IIk-  finger, 
and  even  directing  it  a  little  oblii|ne]y  towards  Die  right  side  of  the 
larynx  is  necessary  to  get  inside  the  left  aryejiighittic  fold,  especially 
in  very  young  children. 

The  handle  of  the  introducer  is  held  close  to  the  [latient's  chest  in 
the  beginning  of  the  operation,  and  rapidly  raised  as  soon  aa  the 
lower  end  ot  the  tnlie  has  passed  Iteluud  the  ejiiglottis;  lUherwise  it 
will  slip  over  the  larynx  into  the  fesophagua. 

As  soon  as  the  caunuhi  is  inserted  it  is  detached  by  pressing  for- 
wards the  hulton  on  the  upper  surface  of  the  handle  witli  llie  thumb, 
while  counterprejtsure  is  miwle  with  the  index  finger  on  the  trigger 
beneath.  In  removing  the  obturator— the  juint  iu  the  shank  of 
which  is  intended  to  facilitate  tills  part  of  the  operation— lhi>  niove- 
BWnt»  requin-d  for  insertion  are  reversed.  To  prevent  the  tnlie  from 
b^ing  also  withdrawn,  the  finger  must  1«'  kept  in  ctmtact  witli  the 
Hhouhler,  either  on  the  nide  or  |)osteriorly.  The  tube  shonhl  Iw 
carried  well  down  iu  the  larynx  Itefore  being  ihtachi'd.  The  gag  is 
removed  as  soon  aa  the  tube  is  in  place,  but  the  string  is  allowed  to 
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r^umiu  luun  fiicm^Ii  tn  l>e  certaiu  tliat  erervthiiiK  U  ri^ht.  In  re- 
moviug  the  striuy  the  fiuger  must  be  reinserted  tn  bold  the  tubft 
dnwn,  but  tile  guy  is  rarely  neeeaBar.v,  iis  childn-n  old  euoogli  ko 
uuderstiiud  readily  ojien  the  mouth  for  thia  purpose. 

In  withdrawing  the  tub*'  thi?  ehild  ie  held  in  the  same  poaitioD. 
and  the  flxtractor  ifl  guided  along  the  side  of  the  finger,  which  is 
briiuj;ht  in  cnutat't  with  the  head  nt  thf>  caiimihi  ftud  then  prea«cd 
towiirds  the  piitient's  right,  in  order  to  unt-uver  the  niierture  and  allow 
the  instrumeut  to  enter  in  a  straight  line.  No  attempt  at  extractiuu 
should  l)e  made  until  the  head  of  the  tube  is  felt. 
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CHOLERA  INFANTUM. 


Healthy  infants  have  a  noriual  teudeiii-y  to  loowe,  liijiiitl,  or  seioi- 
Ii(|uid  eTticiiatdoiis  Irnm  the  buwols.  The  cause  of  thirt  looseueHH  lies 
partly  in  the  condition  ui  the  iutistiual  tract,  and  jiartly  in  tho  uadirp 
of  the  normal  food,  which  is  bruiiht  milk.  Pfrist-iiUiL-  nioveinentB  in 
the  healthy  child  are  very  active.  The  young  hfood-veeselH  and 
lymph  ducts  are  very  permeahli',  and  the  triius format iim  nf  thp  wiirfaco 
cells  iH  very  raj'id.  In  thin  way  tmiwudatlcm  from  lilood-VL-nsulM  uml 
tJie  lymph  bodies  of  the  intestine  is  facilitated.  The  peripheral 
itervc-.s  are  very  su|ierficial,  more  so  than  in  llie  adidl.  wliunt-  mucoiiM 
iil<*mlirani^  and  huIhuiicihis  tissue  have  undergnnt-  thii-ki^niiLj;  both  by 
normal  development  and  morbid  prtKresaes.  In  tlie  yoninj  infant  the 
[M^ripheral  CTids  of  tlie  nerves  are  Ioniser  in  proportion  (him  iu  the 
iulult.  The  anterior  honm  in  the  nerve  ccntrew  an-  riu^n-  developed 
than  the  i)oBterior  ones.  Moreover,  thronjih  the  defective  develoj)- 
ment  of  the  inhibitory  centres,  the  retif\  irritiihility  nf  tjie  wninf?, 
particularly  with  re(j;ftrd  to  intestinal  inHuenceft,  is  ^'reater.  llfMides, 
the  retentive  a«<tion  of  the  sphincter  aui  is  not  very  powerful:  Hie 
fiBceH  are  not  retained  in  the  colon  and  rectnm.  which  is  straight  and 
at)ja(N>nt  to  tin-  steep  infantile  sacrnm,  and  hut  littli^  tinm  is  generally 
afforded  for  the  veabsorption  of  the  liipiid  ]>ai't  of  tlie  iutewtiuiil  con* 
t«nt«.  All  this  illustrates  the  tiniHty  with  whicJi  a  moderate  or  even 
a  copious  elimination  of  li<pii<l  stuols  iiin\  take  place. 

Moreover,  the  frequency  of  acids,  sometimes  normal,  in  the  small 
inteatine,  jj;ivpH  rise  to  tin-  frirnuitimi  of  alkaline  salts  wiili  purgative 
proi^rties.  noppp-Se\  lir  found  fn-e  acids  in  the  frcces  in  do^;s  and 
the  human  iididt.  Wetisclmeider  met  tli'-m  in  nurslings  who  ro- 
ceived  nothing  hut  mother's  milk.  An  explanation  of  this  occnr- 
reuce  may  hi'  fonud  iu  the  fact  Ihat  the  <]uantity  of  fimd  is  often  too 
Inri^e;  hut  in  many  instances  the  araoiint  of  dit;cHlive  lluid  is  too 
small,  and  thus  fermcutation  is  caused  in  phicc  of  uornial  digestion. 
Mori'Over,  tin-  diashvtie  effect  of  the  pancreatic  juice  is  limited  at  a 
very  early  a^te,  and  nndiKcsted  material  is  carried  off.  In  this  way, 
the  movements  may  become  ipiite  loose,  without  the  occurrence  of  ex- 
tensive or  deep  auatomioal  alterations.     Superficial  cliauiccts,   how* 
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uvov,  infty  take  place;  they  couaist  in  the  li,v peifemin  of  the  surface, 
iu  raiiitl  tmuHuutatiou  uf  epithelium,  iluJ  the  formatiou  uf  luuciw. 

Moflt  ('.aBe>a,  however,  of  atitual  diarrhcea  ori^^ute  iu  exceeaire 
lieristalBirt,  wliit-h  may  Ije  either  local  or  general.  If  it  bo  limited  t« 
the  stiiall  iiitpHtiiie  excliisivf  ly,  the  oimteuts  retiiiaeil  in  Ihi-  culim  may 
becoiHe  ihy,  and  the  prenerice  (jf  hy jierijeriBtabtis  in  the  former  may 
then  Iw  doubtful.  It  may  !"■  (.viused  tivstly  hy  imtntiou  uf  loc«l  (iu- 
tesiiiiul)  ori({iii,  ui'  aecoiidjy  Iiy  irritants  fnriiisbed  either  by  the 
nervon«  BVMtem  or  by  the  blood. 

The  tir(*t  class  embraced  imjirojier  and  iudiKestiblo  foods,  or  ex- 
cessive iiuautities.  The  almormal  cumpLiHitiou  of  luother'a  milk  is 
an  occaiiioiial  cause.  Mothei-s  who  are  sick,  or  convalesciuy,  or  sub- 
jevt  to  Ntri>u)4  emotions,  those  who  uurrte  too  often,  or  suffer  from 
tobevculosis  or  syphilis  or  aujemia,  or  are  pregnant  or  meustniatiiig, 
do  or  miiy  secrt^te  iiu  iiuiiiualons  milk.  The  colosti'um  secivted  im- 
mediately aft*'r  childbiE'tli  Jiiay  cause  diarrhoea;  so  may  milk  which 
contains  too  much  eilln-r  of  fat,  or  casein,  or  sugar,  or  suits.  It  IB 
mainly  the  ciKti'i  II,  win isu  coagulation  causes  more  intense  disorders 
iu  the  younj;,  tliaii  the  causes  leading  tosti^rcoraceous  diarrhieaiu  the 
adult.  An  cvci-ssof  f;it  is  very  irritatiugby  the  formation  of  acid.  It 
is  (riic  (li^d  it  is  not  the  only  element  of  perturbation  iu  the  u^nal 
fond  of  the  yiiiiug,  \iz.,  luilk.  The  milk  sugar  and  albumin,  aa  well 
as  the  fat  may  give  rise  to  the  development  of  acids.  In  that  respect 
the  alliuuiiunids  (casein  [iriucipallv)  am  not  very  iujui-ioua,  even  milk 
su^ar  is  but  mudfratcly  ho;  but  as  the  oiddiziug  power  is  greatly  re- 
duceil  iu  gawtrointestinal  disorders,  the  products  of  the  decompo»itioii 
of  fat  urn  v(>n  active.  Together  with  fat  lu-ids,  carbonic  acid  and  sul- 
phide of  hydrogen  are  formed.  Their  in-itatiug  ofTect  may  givo  rise 
to  hypersecretion  only,  but  fre<|ueutly  leads  to  catarrh.  A  similar 
effect  is  caused  by  purgatives,  mainly  by  siUts  eithiT  mpdicinid  or  eou- 
taiui'd  iu  fruit  or  certain  abnormal  milks,  Parasites  act  similai-ly, 
from  lunibricoida  to  trichomouads  or  amcebie.  It  is  true  that  whoD 
presnul  they  liave  not  always  caused  the  liquid  stools  in  which  they 
are  found — imieeil,  iu  a  case  lately  observed  of  iutcstiual  uleeratJuQ 
lit  long  duratlim  trichomouuds  were  not  found  fur  mouths,  antil  at 
last  tliey  ajiiieareil  in  incredible  numliers,  thus  suggesting  that  it  wa8 
tile  idmoi'tiial  cnuditinn  of  tiie  intestine  and  of  it^  contents  which 
facilitated  tlieir  existence,  and  not  vice  ver.sa.  But  the  occasioual  im- 
prnvemenl  of  diarrhnal  diseases  after  the  removal  of  such  ^mrositea 
allows  of  but  lit.tl>'  doubt  that  they  may  lie  the  actual  causp  of  th« 
liipiid  and  offensive  stools  iu  which  they  are  found. 

The  intestines  may  lie  irrifati'd  by  changes  of  innervation,  less,  it 
is  true,  iu  infants  and  children  thau  in  adults.     £xx>eriDieut<i  ou  tbo 
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pneamo^afltric,  M.vmpatbetic,  and  splancbmc  nerves  havp  funiished 
Hiii)>I?  pronfa  of  tbeir  iuflueiice  on  intciBtiaal  secretioii  aud  periBtaluiH, 
hilt  it  ix  iiiaiiilv  t-liuicul  obsenatioii  which  htia  esljiblishtnl  its  oxiat- 
eiice.  TrouHseau  (liscourseil  ©xteiisivi'Iv  uu  imrvniia  ilijii-rhifa.  Tho 
(jiLstric  niid  intoKtiniil  criBes  of  ta.\^eii  dontaliH  arc  froiinout  tH.'i-urrences. 
Bearci  (|uot«il  liotli  couHtipation  aud  diarrheal  aimm;;  llii-  nyuiiitoius 
ul  in^iiniKthouia;  Miibiiis  claims  the  saiue  for  mi^'miue;  the  nctioii  ol 
tobacco iH  of  daily  ex{ierieuce.  Nor  is  it  out  of  ]iiiue  tii  i-enii-iubei'  tlin 
iiifliieiico  i.if  rapid  cbaii^eH  nf  temporaturu  aruniij;  tho  iiinBt  treipipiit 
(.■au^es  of  diarrhii'ti,  iu  all  sfaHuiiH,  nm\  for  all  a^fn.  Tliiia  llii'  pn^v- 
nlcuco  of  bacteria  and  toxins  iu  our  etiulogical  reaHnuiii^;^  Hhmdd  uot 
l«e  al'la  tii  di^liNlge  reflex  byperfeiuia  aoil  spiTPtimi  frniii  tln-ir  nicfi-ct 
pliicvif  as  catb^es  nf  dit^pase.  Like  the  nanal  uiik'hiih  iiii'^iiibraUf>^,  tbe 
inttfttiunl  siirfaci>  is  prnfnuudly  aud  Huddeuly  iuHiieuced  by  coldit. 
Vt'vt  fcot  and  cxpiimirt"  of  the  perspiriuK  skin  tn  a  crdd  or  draii^jht 
will  conviiict)  tlxi  most  obstiuatp  aud  L-xclusivFi  chLiiuniit  i>[  Ituctcrial 
rigblH  of  his  dpi>eudeuce  ou  other  external  factorn. 

Intestinal  irritiLtiou,  with  jinristalHis  aud  liyiiiT!«fri'tiiin,  in  f>rti>u 
cauaed  by  changes  iu  tbe  Wood.  Pihurarpiue,  or  salines  and  other 
imruntivPA  iujwttKl  under  the  skin  cfliwi*  diarrliiL-a.  So  dcM^s  iinruiiii, 
sometimes  without  auy  anatomical  alterations  nf  the  pale  uiiu'iius 
ilK-irdirani-,  otlicr  tiiues  u-ith  cafarrlial.  idwrnuM.  i>r  cnmjHUiM  ihimgi-s 
dejiendiuK  on  the  aoti(m  of  amnii>uiiiin  nirbonate.  Exteusivo  Imnia 
of  tlu-  «iirfacit  of  thi^  tiudy  exhibit  similar  r'-Nidt«.  Tlicy  iiri'  also 
olwprved  iu  malarial  jioisouiug.  Lifoctious,  such  as  tlioso  iu  hibar 
puoiimouia,  intlueuza,  ervHipelas,  and  septicaemia,  may  ntiisv  intcusK 
diarrha-a,  with  or  witlnmt  \iHil>le  alteratiouH.  Kvpu  ti  plinid  fi'ver 
may  give  rise  t<i  extenwive  traiisndalious  without  filliiT  attarrh  or 
uh-i^ratious  of  thii  iiim-nua  nii'udiraneH.  Tliat  is  mainly  so  iu  a  certain 
numVwr  of  youn;;  patieuts,  iu  wliou)  Pe>er's  phupirK  an-  but  slightly 
develo]iiid  and  but  slightly  rhaugi-d.  Hudi'niiyl'M  lat^-st  lescari'lies 
prove  that  even  without  glandular  chauges  t>  plmid  fi-vcr  may  exhibit 
nil  Kort-*  of  tyjiboid  symptoms.  A.siatic.  chnl.Ta  finally,  by  itw  toxin 
which  is  alworljed  and  reachfs  the  intewtinal  gbuids.  ri'siilt.s  by 
by pi'n"ivr*'tiou  and  fniliug  alworptioii,  iu  \cry  cnjiious  disi-haiKen. 
We  ahall  soo  that  cholera  iufanhim  cxliibiis  tbe  same  h.i  mptonis. 

Symptoms. 

Cholera  iufantiiiu  may  be  preceded  by  symptoms  ol  gastric  or 

iltlastiual,  or  gastrniulcRtiiial   catarrh,  but  is  frfipif-iitly  usbr-red  in 

without   any    prodnuui.     Vomiting    aud    iliarrho'ii,    ofti'U    dianiio'ii 

witlinut  vomiting,  with  '-itlwr  a  iiiodorutt!  or  a  high  t'li>vation  of  tem- 
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])LTatiire,  iii'e  the  fii'st  syiujitoma.  Vomiting  follows  the  ingestion  of 
food  or  drink  iminodiiitel.v,  aud  iimv  l>e  continued  without  this  cHUse. 
In  the  latter  case  uuthiug  Imt  mucus  aud  a  serous  Hiiid,  later  bile, 
are  brought  u|>;  the  hitter  in  small  qimutity,  until  its  swretiou  and 
eliiaiun,ti(iu  stop  altogether.  The  alviuti  discharges  are  copious  aud 
numerouH,  from  luilf  a  doz<^u  to  two  dozeu  a,  day.  Tliey  ar©  acrid  at 
fiwt,  alkaline  afterwiinhf,  and  watery.  TJiey  contain  no  bile  but  lar){e 
TDSSses  of  iiitestiuat  e|>itheliii  and  bacteria.  The  abdomen  is  soft. 
The  thir.-it  is  iiiteuKo,  the  jjulse  small  and  frequent,  the  voice  hnarso 
or  gone,  tlm  foiifaTielln  depn^ssed,  the  skin  cool  and  inelastic  to  sncli 
an  exteut  that  it  can  Iw  raised  in  fohls.  At  this  time  the  temi^rature 
of  the  cavities,  if  it  was  high  at  nil.  sinks  to  or  Ijelow  its  normal  level. 
Tim  I'oniea  hi-conicK  tnrliid,  res|iinitiiiii  difficult,  and  general  collapse 
sets  iu.  Tlie  rapid  loss  of  water  frnin  the  circulation  results  in 
anuria  aud  in  thickeuing  of  the  hloi  id,  by  which  are  caused  cerebral 
symptoms  di'pPTidiug  on  the  slowness  of  iutracranial  circulation,  or 
on  actual  thioiidioHis.  Listlessness  with  exhaustion,  and  convulsions 
whi'U  occurring  from  those  sources  are  called  hydroencep haloid. 
They  arc  complicated  with  those  caused  by  urieniia,  which  originates 
in  the  absence  of  renid  secretion.  The  hitter  does  not  dejiend,  how- 
over,  on  thfi  copious  Inns  of  liijuid  through  intestinal  oversecrotion 
fthuii',  bill  also  nil  iictiial  nephritis,  which  is  rec()gnized  by  tlie  prea- 
eiicii  of  ri-d  lilorid  ci'llf^  aiiil  leucoc\  tes,  aud  i>f  lualiue,  epithelial,  and 
griinuhir  casts  in  the  small  amount  of  urine  either  spontaueouslv 
evacuated  or  secured  by  cathi't-i'ri/iitioii.  If  the  ]mtient3  live  long 
enough,  thev  deviili)p  in  Ihe  hnvL-r  extrnmitios  sclerema  whii-h  tias 
th«  t«>ndeucy  to  ascend  slowly.  Chronic  cases,  or  those  which  turn 
to  n  h1i>w  recovery,  are  also  apt  to  causn  furunculosis  of  long  duration, 
with  frecjueut  rclap,si*H.  gn-at  siiliV'ring.  aii<l  possibly  cluingo  into 
actual  se]>ticoj)ya>miii.  Pnenuionhi,  pU>urisy,  jientonitis.  aud  men- 
ingitis may  folh)W.  TIhm  may  he  the  results  of  thrombosis,  or  of  the 
origiii.'d  mirriiliic  iufi'i'lioii  which  ni'i'd  not.  aud  seldom  does,  limit  it- 
self to  the  inlcMtiual  tract.  .Xltogi-thfr  tJH'  sympt^ims  of  the  different 
stages  of  cholera  infantum  are  explained  in  two  ways,  either  by  tlie 
direct  intoxication,  or  b\  the  abstructiiui  of  fluids  from  tho  orgauisu. 

Complications. 

On*  of  tlie  most  inti^rcHtiug  couiplicalions  or  sequelfe  of  cholera 
infantum,  iudi>ed  of  all  such  intestinal  disorders  as  present  or  furnish 
toxins,  is  that  with  renal  di^rangi'inent  or  disea.se.  Like  the  Hver,  the 
kidneys— while  their  tif^sues  a.re  normal— pliininate  microlios  from 
the  blood  (Biedl  and  Krausi.     This  process  is  increased  by  diuresis, 
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an  olwcrratioD  which  U  of  considerable  value  for  thoraiwuticH.  The 
first  functioual  change  is  alburoinuria.  It  may  be  of  no  accouut  even 
ii'h<'n  it  is  e}'(-lio.&l.  awl  when  it  luakes  its  iippearaucc  oul,v  wheu  the 
liuticuts  are  out  of  bed,  ami  lUfforB  gi-eatly  in  its  import  from  the 
furtuBtion  of  caaki  which  depend  on  morbid  prot-eaaeB  either  in  the 
seort^ting  «pithplinm  or  in  the  iutercelhihir  fnibstauce.  Genuine 
ncjihritiH.  either  parenchymatous  or  intercolUihir,  ocrasionally  with 
»hrinkiiit;.  with  liemorrhage,  rarely  amyloid,  and  seldom  exhibiting 
dropsy,  retinitis,  vascular  tension  or  t-ardiac  liyjiertropliy,  is  a  very 
frnijuent  result  of  intestinal  toxicity.  In  a  smnll  hospital  conliiining 
little  more  than  forty  beilft,  1  noticed  lat^-ly  iit  the  name  time  four 
catsen  of  nephritis  evolving  out  of  and  iiccompariyiDg  protrai'tfd  colitis. 

Pathological  Anatomy. 

When  the  dUeane  has  Ijisted  only  twenty-four  liourH  thoro  may  \ie 
few  or  no  changes  in  the  ga^trinntestina!  mucous  membrane,  Wlieu 
it  has  liuitvd  longer,  the  mucous  surface  is  deprived  ui  its  epithelium 
(under  the  influence  of  excessive  fermenlation  and  secretion  brought 
abont  by  toxins,  ner^e  influence,  or  iiigesta).  IJL'tween  tlie  gastric 
glnndi  ivinnd  cells  are  depoflite<l  in  large  uuinlters  in  the  niucouH 
membrane  of  the  stomach.  Tlie  gland  cIIm  are  swollcii,  and  accord- 
ing to  Fiflchl  and  Henbner  tlieir  uui-li'i  are  stainiibli-  only  nitli  great 
difficulty.  The  same  round-cell  in'oliEenition  takes  place  in  the  lower 
parts  of  th«  intestinal  trai't;  hern  also  the  epithelium  of  tin*  villi  is 
thrown  off.  The  IiIoimI- vessels  are  <lilati'ii  and  tilled  with  blood.  Lie- 
iHrrkiihn's  glands  are  rarely  intact;  tliey  exhibit  fni;iiiO-like  dilata- 
tions and  an  increase  of  cells,  which  is  also  manifest  in  other  glands. 
Peyer's  plaijues,  too,  are  large  and  rii'h  in  newly  fnnneil  cells, 
which  are  also  found  between  the  muscles.  Mici'ol>es  are  met  with 
in  large  numl>er8  and  in  many  varieties,  IJacti'rinni  laclis  nei-o- 
gnnes  mostly  iu  the  upper  |>art  of  the  bowels,  and  H.  coli  com- 
niniie  mostly  in  the  colon,  are  rrinmion.  Anniiig  them  there  are 
Btrejitocorci  and  liquefying  Iwcilli  which  are  inconstant  though  fre- 
quent in  all  sorta  of  diarrhoa,  Ho  far  as  Imcti'rium  coli  coniunuiP 
is  concerned,  it  was  discovered  by  Eschericb  in  IHW.  .\t  that  time  it 
wan  ciuisidered  to  l»e  harmless.  Hut  in  18H!)  it  was  found  by  Larnettn 
in  two  cases  of  perforation  peritonitis;  its  cultures  cansed  experi- 
tneutid  iK-ritouitis  iu  animnls.  Since  that  tini>.<  it  has  biTii  nx't  with 
iu  many  tissues  of  the  human  bod\ ,  into  which  it  hu.'i  I'mlgratcil  dur- 
ing the  moribund  state  or  after  death  ;  but  it  appeai-s  also  to  Iw  seltleil 
that  it  may  cause  iuHammation,  nuppnniljon.  and  sepHis  in  many 
diseases,    such   aa   enteritis,   colitis,    typhlitis,   jieritonitis,  cystitis, 
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pyeloDftpliritis,  cholecystitis,  meuiugitis,  augiiia,  pneiimomA,  endo- 
cartlitis,  iirtliritis,  BalpinKitia,  eudometritia,  l.viiiphatigitiB,  pauari- 
tium,  gas  pblet!raou,  and  inn^rperal  fever.  Lately  a  oaa«  of  peri-  nod 
endometritiB  wa«  publislied  by  I'hlenhuth,  who  claims  that  iu  his 
patient  the  buoteriiiui  coli  exhibit«!il  tiiree  ilifferent  degree»  of  \in- 
lence. 

Like  Eacherich,  Bunker  fmrnd  uo  speuific  bacteria  iu  diarrhoeas, 
bat  luistiirBH  of  tuatiy ;  proteus  vul^aria  nas  mostly  fotiiii)  in  the 
colou,  also  in  the  stutuach,  least  iu  the  small  iutestiues.  When 
Btreptnfopci  are  pxtonsively  met  with,  they  give  rise  lo  symptjiinB  re- 
aemliliuH  an  irregnlar  typhoid  feviT,  ami  deiieuding  either  ou  utrep- 
tococcal  infection  or  ou  the  absorption  of  a  toxin.  All  of  them  are 
or  may  1»g  the  causes  of  the  palpi^ble  cJiaiitiiw  iu  tit©  iutoMtiual  sur- 
face;  when  they  are  severa  and  tend  to  ulceration,  niicrnlwa  may  be 
swejit  iuto  tlieciri'ulatinn.  In  this  way  the  lungs  are  known  to  be 
infected.  Still  it  should  here  be  empha-sized  that  intestinal  ulcera^ 
tiou  dues  not  always  require  the  presence  and  action  of  liactuHa  to 
any  or  to  such  a  degree  aa  iu  diphtheritic  or  gangrenous  colitis,  where 
they  are  moHlly  iu  evidtmce. 

The  coutmils  nf  the  bowels  are  copious  and  thin,  exactly  like  thone 
which  are  observed  in  children  who  have  died  of  convulsions  during 
the  hot  season.  In  sunstroke  both  the  stomach  and  the  iutestinea  are 
apt  to  lie  tiiiiud  in  llie  same  condition.  This  similarity  is  very  sug- 
gestive. It  a]t|ieHrs  to  show  that  cholera  iufantuni,  when  fatal  ou  tlie 
first  day,  jirows  mi  by  parabsia  exactly  as  iu  iusolatiou.  At  that 
early  linn*  siirclv  i-liiileni  iaf.-intum  is  not  yet  enteritis.  This  is* 
jiri-'unry  iu  t\n<  other  fornix  of  intestinid  oversecretioos ;  iu  cholers 
infantum  it  is  secondary.  The  kidneys  are  large  and  pale,  with  fatt.T 
degeneration  of  ihi-  [lart-nrhyma,  jind  woiiietiiiies  ]>us  in  pHpilln?  and 
calyces,  llacterinl  euilinli  are  rare,  certainly  much  rarer  than  iu  tlie 
luiigH,  The  liver  sliows  the  sanie  cloudy  swelling  of  the  parenchyma 
whii-ji  is  met  with  in  the  kidneys.  Other  jiathological  changes  are 
tlio  int'-nse  rigor  inortis.  and  the  dark  olor  aud  dffective  coagn- 
lability  of  the  IiIoihI.  The  meninges  and  the  lower  part  of  the  langs 
am  hyiK-riimiic. 

These  results  were  partly  fnund,  and  i>artly  coutirmed  by  one  of 
the  nio.st  iudnstri'iiis  and  can^fiil  of  modern  haetcriologista  who  at  the 
same  time  is  a  clinician,  Booker,  who  spent  years  of  labor  on  hi« 
rcsi'archi-s  i>n  tin*  bacterial  nature  or  coriiplieations  of  the  different 
forms  of  intestinal  disorders,  bnth  light  and  grave.  He  published 
ninoty-tw(j  bacti-riojogii-al  exaniinatious.  in  all  of  which  he  fouud  the 
liai'ti'rinin  lactic  a''rogi'ni'H  and  coli  conmiunf:  in  nnist  of  them  also 
Htreptococci  aud  pmtcitH  vulgaris.     The  number  of  his  autopsieH  was 
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Uiiriv-tliriMM  tLv  eau&i  ware  i-liutsotl  l>y  htiu  as  acufe  aud  cliromc  gas- 
troenteritia.  In  the  former  tlie  local  alterations  of  the  intestiue  wore 
but  f<-n ;  b)il  the  gtmcral  iufiK-tioD,  iuclitdiu^  that  of  thi*  ImitfB  in 
which  bacteria  were  found,  ami  that  of  the  apleeu  antl  kidueya  vrhivb 
won?  iDiMtl.v  airL<xrt<^^l  by  toxitui,  ntM  v<^>ry  intenKt'.  Thu  latter  exhibited 
many  altcralionn  both  of  an  iuHaniiuator;  anil  a  de^euerative  nature, 
which  iliff'-nM]  with  the  locjtliKatiun  and  the  (Uwtnictivo  influpuve  of 
the  bacteria.  When  he  met  with  theASHanie  results  in  the  living,  tJie 
)iir^no>«iH  dfifcndtnl  on  the  clinical  xvinptoni^,  which  difforLnl  widely 
JD  individual  cases.  This  obnerA-ation  of  a  i^atbologist  who  in  at  the 
aame  time  a  clinician  [irovei^  again  the  itiMifficieucy  of  jiathulugical 
anatomy  when  confined  to  the  dead-hoofie,  or  of  l>e<Uide  otjservatioa 
when  not  gnidc^l  by  hixLotngicul  and  bftcU-riological  rvsearch. 

The  ubi(iu)tou8  ap[)earauce  of  a  great  many  varietieB  of  microbes 
which  were  )>rei«ei)t  in  all  mirlH  aud  gmdett  of  intestinal  disorders,  in- 
duced Booker  to  venture  iii)on  a  classiticatioti  whii-li  is  partly  clinical, 
aut]  [tartly  Ih-ictoriological.  He  itiHtinguiaheti  three  forma  of  diar- 
rhoea] difleaseH:  [First)  The  dysjieptic  diarrhu^iu,  with  no  iufluiouta- 
tion,  with  ui>  leucocytes  or  epithelia  in  the  lumpy  acid  stools,  witli 
plenty  of  bacteria  coU  cummuuia,  and  few  KpecimeuK  i^if  bacterium 
lactia  aemgenea.  Thia  in  Roinotiiues  an  independent  form,  but  other 
timea  the  first  stage  of  (geiviid)  the  stroptococciu  giuttroeuteritiii. 
Thi8  h(M  tlni  chnracter  of  a  general  infix-tiou,  the  iut«Htiuefl  are  u1oer> 
sted  or  Buppnrating,  the  sloola  contain  mucus,  leucocytes,  and  strep- 
tiioix'ci.  Thi-*"'  arc  HomctinicK  very  nnnicrons,  in  some  iiwtiiiicos 
mixed  with  bacteria  coli  communia.  When  cocci  are  prevalent, 
the  ca8(«  are  very  obstinate  and  fiitnl.  Itooker'8  ttiird  form  is  a 
bscillary  gastroenteritis.  It  exhibits  less  local  inflammation  than 
inteuMi  tvxK<mia.  A  groat  many  varlclieA  of  bacilli  tir>>  found,  with 
or  withont  streptococci.  Not  one  of  these  three  classes,  however, 
i«  chiinim]  ha  a  clinical  or  pathok^tcicnl  entity ;  on  tlio  contrary,  htttt- 
tUiona  between  them  are  pronoiuice<l  to  l>e  very  fre<|neut.* 

Aiter  oil.  obe«rverH  agree  iu  the  abM-uoe  of  a  constant  and  i>athug- 
Domonic  microbe.  Among  others  Baginsky  and  Bladtliagen  found 
ft  body  (pn)biiil)iy  basic)  iu  the  cultures  i)f  a  luicilliM  fnun  cholera 
infantum  which  ia  probably  identical  witli  one  obtained  by  Brieger  in 
decomposing  hon;eflesIi.  that  is  very  poisonous,  act»  on  frogs  like 
curare,  dilatea  tlie  pupils,  and  stops  the  heart  in  diastole. 
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Etiology. 

The  theories  established  for  the  explanation  of  cholera  infantuu 
L'liauyeii  with  thoae  goveruiug  etiolugy  in  general.  Fiftv  years 
ugu  ulmoHt  all  the  (liKeaseB  of  the  infant,  ami  some  of  tlie  mother, 
were  tniwd  buck  by  Thomas  Bulldrd  to  "fnutless  sucking."  In- 
fiiut  chuleia  was  bv  some  i-onaidered  identical  with  .Asiatic  cholera. 
Some  uuknouu  atmospheric  inHuence,  sewer  emanations  of  uudiv 
si'ribt'd  niitiire,  evaiiurations  of  tho  upper  strata  of  the  earth,  malaria, 
moidtiiru,  the  oscillatioiis  of  the  barometer,  or  of  the  subsoil  wati.T 
were  charged  with  being  the  causes  of  cholera  infantum,  with  (H^oal 
and  positive  fervor. 

\\'lieu  etiology  became  more  bacteriological,  inicrol)es  were 
accused,  for  iuMtance,  those  of  the  genus  ascopbora  by  Bunchut; 
iitbci-s  loolii'd  for  poisons,  as  Sonneuberger,  for  the  jirPHence  in  the 
food  tif  jihiiit  rdkiiloids. 

The  k-niptatiou  to  attribute  cholera  infantum  to  the  direct  in- 
fliien<:e  of  iiiiirolifis  was  lombaled  h\  the  fact  that  too  many  of  the 
l.ittpr  were  fnuud,  aud  thjit  it  became  difficult  to  identify  a  single  one 
as  the  cause  of  cholera  infantum.  Neither  Escherich  nor  Baginsky 
nor  Booker  t'<iiiviii(ifd  himself  tliat  there  was  a  direct  conuectioii  I>e- 
tweeii  the  preapnce  nf  speciiil  bacteria  with  the  aympt^miH  of  cholera 
infantum.  Bagiusky  found  twenty  species  or  varieties  of  Imct^rin, 
mostly  HaprojjenouH.  iion<-  "f  which  conld  Ik"  claimed  as  pathogenous. 
Thiia  chemisti'y,  after  Laving  h'lig  Iwppu  neglected,  had  to  l>e  C-Hllcd 
iu.  Uffelmaun  and  Seibert  accused  the  decomposed  milk  sold  in 
larije  cities,  Lesage  a  poison  produced  by  some  raicrol>i>  not  ttjHX-ific, 
Vaughan  his  lyrotosicou.  The  jioisonous  Hulwtance  would,  iu  the 
opiniim  of  iiiany  nf  flu'se  autJiora,  be  evolved  out  of  milk,  even  out 
of  bi-east  milk.  DiflVreuce  of  opinion,  however,  Ijecanie  apparent  in 
regard  to  Ihe  liUentinii  wliether  the  poison  entered  ready  made  with 
the  milk,  or  was  dovplopcd  out  of  it  in  the  alimentary  tract  of  the  in- 
fant, Both  of  these  opinions  are  founded  on  facts;  in  many  ouspti 
hotll  roads  were  found  accesHiliie  to  the  imisou. 

TJie  firyt  stjiges  of  cholera  iiifjintiiui  do  not  look  alike.  Someca,se« 
begin  very  alirniitly,  others  have  a  Hli^ht  gastrointestinal  disturbance 
or  prodrome.  TJic  patients  are  les.s  tlian  two  years  old,  In  the  vast 
majority  the  feeding  in  arliticial,  and  with  but  few  exeeptious  the 
attackH  occur  during  the  liot  months  of  tlie  snmmer.  on  such  dayti  as 
furnish  only  a  slight  dilTerence  lietweeu  the  temperatures  of  day  and 
night,  and  during  the  wnekn  following  them. 

Constant  heat  is  midoulit<'dly  a  jiromineut  etiological  factor.     It 
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appears,  however,  that  when  aad  where  the  babies  are  habituated  to 
a  warm  climate,  they  do  cot  Buffer  like  those  who  are  suddenly 
exposed  to  excessive  temperatores.  The  differences  of  temperature, 
as  collated  by  Meinert,  between  January  and  July,  are  iu  Africa  3.4° 
0.  (6.1°  R),  in  South  America  4.2°  (7.5°  F.),  iu  Australia  13"  (23.4° 
F.),  in  central  Aula  and  Europe  26.1°  (47°  F.),  and  iu  North  America 
28.4°  C.  (51.1°  F.).  The  suddeu  heats  of  the  temperate  zones  are 
among  the  princijial  causes  of  cholera  infantum ;  in  them  it  is  most 
frequent,  though  it  be  found  in  warm  climates. 

How  does  heat  affect  the  babies,  indirectly  or  directly?  Its 
indirect  effect  is  best  appreciated  when  it  is  remembered  that  breast- 
fed babies  do  not  suffer  like  those  artificially  fed.  Meinert's  obser- 
vations in  Dresden*  yielded  eighteen  deaths  amoi^  the  former,  four 
hundretl  and  sixty  among  the  latter  in  eleven  hot  summer  weeks. 
This  agrees  with  what  every  practitioner  learns  from  his  own  ex- 
perience. That  coarse  and  fermentable  food  leads  to  catarrhal  irri- 
bition  of  the  intestine  which  may  precede  cholera  infantum,  or  to 
the  formation  of  a  toxin  or  toxins  which  cause  it  without  a  previ- 
ous anatomical  lesion,  is  easily  uuderstood. 

Is  there  anything  like  a  direct  influence  of  heat  on  the  baby  with 
the  result  of  causing  cholera  infantum?  It  has  always  appeared  so 
to  me.  In  a  brief  paper  read  before  the  Vereiu  Dentscher  Aerzte  in 
1858 — it  is  contained  in  the  minutes  of  the  society — I  took  that  stand ; 
and  again  in  1868  in  a  paper'  entitled  "Concerning  the  Neglected 
Causes  of  Infant  Mortality  in  the  City  of  New  York."  Twenty  years 
ago  Clarke  Miller'  ])oiuted  out  the  striking  resemblance  between 
cholera  infantum  aud  sunstroke.  He  claimed  the  symptoms  belong- 
ing to  the  former  as  due  to  paralysis.  Meinert  shares  his  opinion  to 
its  full  extent. 

Both  are  diseases  of  the  hot  season,  and  caused  by  uninterrupted 
heat.  Hot  da\'s  relieved  by  cool  nights  are  well  tolerated;  it  is  the 
constant  heat  which  proves  detrimental.  Constancy  is  still  more 
dangerous  than  temporary  excess.  A  relatively  lower  temperature, 
but  relentless  and  moist,  demands  most  victims.  High  temj^eratures 
with  wind  and  drought  are  comparatively  safe;  absence  of  ventilation 
is  destructive.  Ko  wall  ventilation  takes  place  during  summer;  end 
in  the  first  weeks  of  the  autumn  the  houses  remain  warmer  than  the 
surrounding  air,  for  the  Roil  retains  the  temperatures  soaked  in  dur- 
iu^  the  summer.  All  this  in  worse  iu  large  cities,  iu  crowded  streets, 
wliere  the  buildings  are  high  and  exclude  wind  and  draught,  in  nar- 
row flats  or  tenement  houses,  in  residences  with  scanty  windows 
lookiug  in  oue  direction  only.  In  them  the  babies  are  housed,  there 
they  are  stifled  in  their  beds.     If  they  be  breast  fed,  they  are  now 
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aud  tlieu  takeii  up  aud  clmiinicd  about.  If  not,  tbey  are  given  tlieir 
buttles  iu  tliijir  cribs  witliout  ju^rLapa  cbiLui^iii^  their  jMwitionfi. 
Lelimaim  ex|>erimeute(l  ou  siu'h  babicji  buried  id  tLeir  beds,  nod 
foiiud  lliiit  tliev  iubalp  four  tiiiion  tin-  Jtiiimiiit  of  oarlxinio  acid 
rapfived  by  tlmwH  not  ho  Imried.  Tliey  are  the  oues  that  are  liable 
to  Buffer,  tbniigli  or  rather  because  the.v  are  not  ex|n»s*.'d  t<j  tli«  suii, 
from  isolation;  they  are  the  very  victiniH  of  cholera  iDfautum.  For 
in  atldiliou  tliey  lack  wiiat  is  most  easential  to  keeping  up  eirculatiou 
aiid  tissue  metaiuor pilosis,  viz.,  water,  Swelterinn  in  their  tujcleaa 
aud  but  bfil  iirirtous  they  are  J!'^"d  the  exact  ffHid  they  RH^eiTO  fia 
coot  days.  The  very  adults  who  will  satisfy  Uieir  thirst  by  copiooa 
draughts  of  water,  will  uever  thiuk  of  giWug  an  extra  allowmiw  of  it 
to  their  starving  young  ones.  The  breast-fed  infant  is  Iwtter  off  in 
that  ivHpei't  fd-so.  The  umtlier  nr  nuixe,  drinking  '"/  liMiiin,  dilutM 
her  uiilk,  for  breaHt-milk  is  no  unchangeable  article  like  the  GonJon- 
Wiilkcr  or  Gacrtuer ;  it  may  chaugf  in  certain  liujit^  its  perceiitiigo 
of  ciiustitui.'uts  every  hiiur  of  the  day,  every  clay  fif  tlie  week. 

The  question  whetjier  heat  causes  cholera  infantum  by  its  direct 
or  indirect  effects  is  therefure  easily  answered.  It  acts  in  both  ways, 
Hy  ti'rnjf.iutiug  iiud  spoiling  the  baby's  food,  mainly  cow'a  milk,  it 
proiluces  deleterious  jitomaius.  By  ]»aralyziug  its  nervous  sy«t<'tn 
it  causes  the  cLaracteriHtic  gastric  aud  lutestiual  disturbances,  over- 
secretion  ami  uuu-alisiirptiou.  Buth  of  these  need  not  coiucide  witb, 
or  depend  ou.  cutarrliid  or  other  chaugos  of  the  alimeutary  tract. 
But  these  latter  will  become  ap)iareut  wlieu  the  former  Lave  laxted 
more  than  a  day. 

No  single  cause  will  always  have  a  uniform  effect.  ludividual 
power  of  resistance  anil  vibitity  increase  or  lessen  the  actiou  of  exter- 
nal circumstances.  A  certain  jiredisposition  is  always  refjuired  to 
uiako  a  liviug  beiug  submit  to  a  ninrbific  iiiHuence.  Not  everylmdy 
suffer,')  from  in.iolatiou  when  exposed  to  protracted  heat.  Nor  ja  the 
Kamo  food  e<|ually  dangerous  to  all.  In  tho  fouudliug  hospital  of 
I*ra;;uc,  undei'  Epsteiu's  ciiutiul.  the  loortalily  <A  the  lufautj^  is  exces- 
tive;  Ihiil  of  the  iHamc  cht'^s  of  infants  whcu  sent  to  the  country  and 
fed  on  the  same  mati-iial,  is  comparatively  trilling.  In  a  email  ward 
of  a  hospital  or  in  a  iirivate  ronm  of  a  poiu'ly  equipi)ed  residence  the 
mortality  of  infants  is  not  sn  great  as  iu  large  wards  or  big  iustitu- 
tiouH,  When  thirty  yeiirH  ago  T  proved  that  iu  such  a  one  every 
iufanl  that  h;is  ke[>t  a  fi-w  nhort  mouths  died,  I  was  espelled  for  my 
pains.  Still  the  fact  remains  es;icll,\  so.  One  of  the  most  assiduous 
imd  leurued  ]tediatri3ts  n£  modern  tiraps,  Heubner,  had  the  same  ex- 
peneui'i".  He  expects  (he  litllc  wnifs  iuliis  hiwpitid  to  live  only  when 
he  18  ubli-  to  transfer  tbem  to  the  country,  or  to  their  own  poverty- 
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Btricken  homes.  Thus  not  even  better  hereditary  inflnence,  or  eon- 
Htitntion,  or  previouB  good  condition  are  safegoards;  and  bad  food 
ulone  is  not  the  only  detriment. 

It  should  not  be  forgotten  that  in  many  caaeH  the  fatal  intestinal 
disorder  is  of  microbic  origin,  or  is  readily  becoming  complicated 
with  microbes  aud  their  toxins.  They  are  contagions.  There  is  no 
liospital  or  nursery  ward  without  them.  The  clothing  and  bedding 
are  soiled,  the  nurses  stain  their  fingers  with  it,  and  going  from  one 
l»iby  to  the  other,  feeding,  washing,  changing  clothes,  infect  one 
lifter  the  other  from  a  single  source.  Infection  of  the  intestinal  tract 
takes  place  not  only  through  the  month  bnt  also  through  the  anus. 
This  source  of  infection  is  almost  unavoidable.  Heubner  succeeded 
in  reducing  his  mortality  by  more  than  twenty  per  cent,  by  simply 
employing  a  set  of  nnrses  for  the  exclnsive  duty  of  attending  to 
the  diapers,  and  another  set  for  feeding  and  other  attendance.  As 
long  as  a  single  nurse  has  the  whole  attendance  on  a  number  of  in- 
fants, absolute  cleanliness  of  her  fingers  is  practically  an  impossi- 
bility. If  in  every  such  institution  the  mother  coold  be  kept  with 
her  infant,  the  danger  of  contagion  would  be  relatively  smolL 

Biaer&oBis, 

The  diagnosis  of  "cholera  infantum"  becomes  difficult  only  in 
those  cases  which  have  developed  out  of  catarrhal  conditions  of  the  ali- 
mentary tract  under  tlie  same  influences  which  give  rise  to  all  sorts 
of  disturbances,  viz.,  constant  solar  heat  and  inappropriate  feeding. 
For  the  puri>oses  of  practice  an  exact  diagnosis  in  difficult  cases  is 
perhaps  not  always  very  important.  For  no  matter  what  the  case 
may  be  called,  the  indications  presented  by  the  local  changes  in  the 
alimentary  tract  and  by  the  constitutional  symptoms  exhibited  by 
the  patients  are  more  or  less  identical.  Still  the  diagnosis  of 
"  cholera  infantum"  from  other  forms  of  gastrointestinal  disturbances 
should  be  made;  in  many  of  the  latter  the  successful  treatment  de- 
pends on  the  exact  knowledge  of  the  condition  of  the  bowels.  There 
are  several  forms  of  diarrhoea  which  should  be  known  in  this  connec- 
tion, viz.,  fat  diarrhoea,  catarrhal  enteritis,  and  follicular  enteritis. 

The  nama  of  "fat  dxarrhcMi"  was  given  by  Biedert  to  a  condition 
in  whicli  the  normal  proportion  of  fat  in  the  infant  fseces,  which 
amounts  to  from  four  to  twenty-five,  mostly  fnim  nine  to  eleven  per 
cent.,  is  increased  to  from  forty-one  to  sixty -seven  per  cent.  In  this 
form  of  diarrhcea  the  discharges  are  shining  and  glossy  with  fat,  of 
yellowish  or  gray  color,  sometimes  greenish,  mixed  with  mucus,  and 
mostly  very  malodorooB.    The  fat  moleonles  are  la^e,  in  the  noimal 
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fajces  sniaU.     It  should  l>e  reineialjered,  however,  that  the  percentBg© 
of  fat'iil  fut  is  lirible  to  be  iui-rtiaseil  in  everj'  fittoclc  of  d^ (tjK-|Ktiii 

(TBchemow,  Uffehnauii). 

Tliis  fitt  diarrhani  may  be  primary  or  aecouilar.v.  The  first  la  (he 
direct  reHiilt  of  the  iuyewtinu  of  au  escess  of  fat,  and  is  relievG«l  hy 
corret'tiug  tlii>  coiupositiou  of  the  food.  Fat  should  lie  diruiiiitihed, 
Hud  sometiuK'H  withheld  altogether.  For  some  days  the  subetitutioii 
of  egg  watiT  (alljumeu  beateu  up  in  water  or  ia  barley  or  toast  water), 
or  of  a  thill  chicken  broth  in  ailvisable.  There  are  some  babies  who 
from  the  luoiiieiit  of  birth  bi'iir  milk,  even  breast  milk,  iu  great  dilii* 
lion  only — au  illuHtration  i>f  the  jiwtice  of  my  demand  of  amjile  diln- 
tioii  of  the  food  given  to  the  uewly  l>orn  and  very  young. 

The  secoudary  form  of  fat  dianhoGa,  not  depeudiug  solely  on  an 
exceus  of  fat.  is  due  to  catjirrlial  couditions  of  the  intestine,  or  Ui  di»- 
ea.se  of  tlie  paucreaa.  In  autopsies  dnodeual  catarrh,  a  large  aize 
and  dry  t'oudition  of  fho  pancreo-s,  a  contraction  of  tlio  orifice  of  the 
I'holfMloch us  ami  iiaucieatic  ducts,  pareuch v uiatoiis  ] lancreatitis  and 
fatty  di'geueratiou  of  the  Hver  have  bepu  fouud.  A  moderate  amount  of 
tlie  lattfr,  however,  in  mot  with  uudcr  noimul  conditions  of  tho  baby. 

In  infrnftii'il  mliii'-li  (catarrhal  euteiitis)  there  are  fever,  diarrhoea, 
and  pain,  and  when  the  afl"ecti<in  begiuw  in  the  sttimach,  TOmittuj; 
also.  The  balies  are  pale,  and  draw  up  their  legs,  and  when  the 
catarrh  descends  to,  or  begins  in,  the  rectum,  thcry  is  teQexmiW. 
The  evacuations  iu  the  bc^iuniiiy  contain  remnants  of  food,  and  have 
a  stronger  fxlor  than  normal  hives,  still  they  are  n<it  very  offeuxive; 
afterwards  they  are  lirjuid,  light  yellowish  or  brownish  iu  color, 
strongly  acid,  but  hitrr  of  an  alkaline  reliction,  with  many  s|ieciuR'n« 
of  Iwvcteria  (uone  of  which  is  characteristic  of  the  all'ectioul,  epithe- 
lium, nnu'tis,  sometinii's  pus,  aud  remnants  of  food  of  all  kinds;  tho 
percentage  of  water  is  very  large,  amounting  to  ninety  to  ninety-fiva 
]mri;ent.,  whilo  in  normal  fieces  iif  tho  nursling  it  is  but  eighty-fire 
per  ceut.,  and  iu  older  children  eighty  to  seventy-five  per  cent.; 
particularly  is  llm  percentage  of  water  large  in  all  those  nises  of  diar- 
rhiea  which  depend  upon,  or  am  complicated  with,  disturbances  of 
tho  oirculuticm  brought  on  by  ilisea^es  of  the  heart,  the  lungs,  or  tho 
liver.  If  the  evacuatii  ais  were  first  odorless,  they  become  faH'-al,  after- 
wards acid,  aud  in  protracted  cases  aud  so-called  follioular  euteritia, 
catlaverit!. 

In  the  lieginuingiif  the  disease  there  ia  sometimes  herpes  labtalis, 
ami  tho  uriuLi  is  dinduisiied  in  i|uautity,  but  is  outirely  arrested  only 
iu  the  very  wni'st  caaea  which  have  a  tendency  to  become  choleraic. 
In  a  few  cases  recovery  is  qnite  rapid;  in  others  the  disea.se  termi- 
lates  iu  Bo-called  follicular  enteritis,  or  iu  chronic  iuteetinal  catarrh, 
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When  there  la  diarrLwu  wo  L«v»  to  conclude  that  tJie  apjier  |i«rt 
ut  li.tii»t  (i[  the  colmi  in  affectfMi.  Fuml  reniuiiiito  will  nxinirt^  two  or 
three  honm  to  |>aaH  from  the  pyloni»  to  the  cjecnm;  uutil  thi^ii  the 
coDtentii  ur»  fluid.  Btilow  tlint  point  the.v  bocoiu«  mtUer  dry;  not 
so  when  jiart  of  the  colon  is  (ilso  in  a  catarrhal  randition.  Thus, 
wheti  they  iu\<  i|uitt>  tluid,  »ii  alTertiou  nf  tlio  upix^r  piirt  of  the  colon 
neoesaarily  exists  and  reaultH  la  undue  i>eriHtalBi8. 

Duodenal  catarrh  can  l>o  dia|{noitt>d  only  when  it  ia  complicated 
with  jaundice,  aa,  when  uncomphi-ated,  it  nciver  ^iveH  rifte  U>  diar* 
ilitBti.  Catarrh  of  the  jejuuuia  and  ileum  in  ttoldum  isolated  without 
the  npper  [tart  of  the  colon  participatiiiR  in  the  prncftss,  and  it  must 
be  HU]iixiHotl  Ihul  thoy  lire  <UiM>r<Iori'd  wlit-n  tliu  Ntomni'h  is  affected  in 
a  caHeof  diarrho-a.  Wlien  tlie  fKi-ea  are  fairly  solid  and  cinitaiu  con- 
glomerate masiies  of  uiucuM  thoroughly  mixed  with  the  fsBca]  ma^Rea, 
ire  ni:il(»  thn  diaKnonis  of  inolated  tratarrh  of  the  small  iiik-fttino. 
Further,  when  the  fiecos  contain  a  great  dciil  of  undij^eated  material 
we  may  aho  cdiiclude  that  ne  have  to  deal  witli  a  tvomplicatvd  rntnrrh, 
inTolnns  both  the  amall  intentino  and  utomach ;  this  la  the  condition 
ill  which  undi|{<>t«ted  foixl  is  seen  in  tlie  fieces  ("  lieiitfri/").  But  it 
moat  be  remembered  that  giiatric  catarrh  nlom^,  with  autemia  and  ab- 
normal [icrixlalsis  of  the  atoniach  and  upper  part  of  the  small  intes- 
tine, iH  of  itself  able  to  proiwl  imdigoetod  food  with  abnormal  rapidity. 

When  thuro  ia  bilii  in  passaKCS  of  xreea  color,  yi>-ldiiig  a  diatinct 
reiaction  with  nitric  acid,  and  attached  to  the  mucus  and  cylindrical 
vpithvlium  and  ronii<l  coIIm,  we  have  also  to  conclude  that  the  cabirrh 
has  ita  seat  in  the  amall  intestine,  aa  under  normal  conditions  there  ia 
but  very  little  or  no  bile  in  the  laiyo  intestine. 

It  has  been  stated  that  when  there  is  considerable  j>eriBtalsis  and 
rumbling  (audible  or  ]>enx'[>tible  o»  palpation)  in  tho  middle  of  the 
abdomen  and  its  lower  part,  the  affection  is  in  the  small  inteatine; 
that  they  am  lateral  and  in  tlie  npper  part,  when  the  large  iuteatino 
is  inTolved.  Still,  neither  pain  nor  locality  is  absolutely  pathngno- 
tooDic  There  is  one  condition,  however,  that  i8  so.  When  the 
mucus  is  not  thoroughly  mixed  with  the  fjpces,  when  the  fa^-w*  nre 
wrapp<-d  up  in  or  covered  by  it  nftf-r  evacuation,  tbeu  the  mucus 
conieis  Erom  the  colon,  and  we  liave  to  ileal  with  a  catarrh  nf  thia  jHirt 
of  the  intestine;  luid  when  the  fivrc*  nro  still  Molid,  the  catarrh  has  ibi 
location  in  the  lower  jiart  of  the  colon. 

As  a  genenil  rule,  acute  catarrh  «>f  the  lower  jiikrt  of  the  colon  gen- 
erally furnishfin  pnri>  iiiiicns  niixeil  with  blood,  jiartionlarly  in  tliA 
catarrhal  form  of  dysentery.  When  the  accretion  from  the  colon  iti 
very  cuttaiderahle.  the  Itowela  are  evacuated  more  or  less  freiiuently, 
in  large  (loaLtities  or  amaller  onea,  suddenly  and  with  a  gnah,  and 
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iMiially  without  teneHmua,  wliiili  is  obaened  oul,v  when  the  lower 
portion  of  the  rLHttim  in  iuvolvtul  iu  the  moibiil  iirocena. 

la/ulUciilar  eiiterHU  the  pathnlogical  changes  are  those  of  caturrh, 
but  the  most  severe  altenit.ious  take  lAtu-e  in  thi^  sulitarv  follicles  ami 
in  Pejer's  patchi'S.  Both  of  tlipse  are  eularjjeil  auil  ]iromiueut,  and 
grayish  or  grayish-reil,  the  Intter  siirronuileil  by  a  red  zone;  now 
ami  tlien  iileoratiims  are  fuiiDtl.  The  microscojie  also  reveals  a  lar^e 
uumber  of  newly  fonut-il  roiiiiil  ctills,  (lisintegrateil  or  not,  In  tho 
ulcerations  there  are  lar^e  maaaee  of  detritus  and  bacteria.  The 
Ivniph  vessels  and  lymph  biwlies  participate  ill  every  severe  form  of 
iiittistinal  catarrh,  and  there  is  a  Itirge  amount  of  acute  and  chronic 
tumefaction  of  the  mesenteric  glands. 

The  symptoms  vary  according  to  whether  this  particular  form  U 
connected  with  acute  or  chronic  intestinal  catarrh.  In  the  first  varitity 
there  are  fever  aud  diarrhiea,  frequent  and  co])ious  discharges,  allac- 
coni|>auied  V>v  pain ;  the  iucliuatiou  to  evacuate  the  boweU  is  coustaDt. 
and  tliere  is  some  tenesmus.  Wlien  the  latter  is  present,  the  pasaaffes 
9Ke  Binali,  groeuiflb,  fuaitiy,  have  an  insipid,  mu-sty,  and  after  a  while, 
cadaveric  odor,  an>  cuvered  with  mucus,  some  blotxl  and  pus;  actual 
iu'monliagH  is  rnrf.  I'uder  the  microscope  are  seen  mucus,  blood, 
pUH,  and  round  cells,  uuclianj;ed  or  undergoing  diHintegration,  and 
b;icilli  iitid  ;<ooglo-a, 

Tlio  M  iiiptoms  ai-e  liable  to  inci-eaae  very  rapidly,  and  complica- 
tions with  pulmonary  distensi-s  and  peritonitis  are  not  infrefinent. 
Although  the  diseane  is  a  very  serious  tme.  slow  recovery  may  take 

place. 

Prophylaxis. 

There  are  many  measures  of  a  public  clmraeter  that  would,  and 

could,  be  taken  iu  the  interest  of  prevfutiou  <if  cholera  infantum  and 
all  "tlier  iutestiual  diseases  in  a  more  advanced  condition  of  ]>ul>lic 
hygiene.  The  demand  for  more  air  space  to  the  indinduul,  for  the 
sopnriition  of,  and  less  fitories  in,  teuenieut  houses,  for  protection 
again.st  the  sun  iu  onr  fitreets.  tor  extensive  street  sprinkling,  for 
street  cleaning,  for  an  abundance  of  large  and  small  parks  and  cov- 
ered piern.  for  public  baths  reserved  for  infaiit.s  aud  ehililren,  for  a 
close  and  strict  .supervision  of  cmr  markets  by  tlie  health  depart- 
ments, will  bo  complied  with  iu  some  distant  future  when  human 
society  aud  th*  wtate  recognize  their  res jwmsibili ties  to  the  indi\-idnal 
in  contradistinction  to  the  egotism  and  individualism  of  the  present. 
Indeed  many  tpiestions  of  the  public  hygiene  ami  welfare  are  of  s 
fl'H'ial  and  politico-economic  nature  only;  and  the  safety  of  the  indi- 
Tidual  depends  on  the  sense  of  responsibility  demonstrated  bj  the 
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state  through  ite  laws  aod  institutions  established  and  managed  in 
the  interest  of  all. 

Private  houses  and  rooms  should  be  kept  cool  in  summer  and 
well  ventilated.  Onr  windows,  which  can  never  be  opened  more  than 
half,  are  badly  arranged.  If  a  prize  had  been  set  on  faulty  construc- 
tion it  would  have  been  awarded  to  the  man  who  devised  our  pres- 
ent arrangements  for  light  and  air.  The  dwellings  in  the  tenements 
of  the  poor,  with  windows  on  one  side  onl.v,  with  an  impossibility  <if 
procuring  a  draught,  are  the  main  sufferers  from  these  windows  of 
which  the  upper  half  only  can  be  lowered  or  the  lower  half  raised. 

No  weaning  should  ever  take  place  in  summer,  except  for  very 
urgent  reasons,  and  with  the  possibility  of  procuring  good  substi- 
tutes, inclusive  of  fresh  or  aseptic  milk.  To  this  the  most  careful 
attention  should  be  given.  Xo  family  should  be  without  red  and  blue 
litmus  paper,  to  make  sure  of  the  absence  of  acidity.  Altogether  the 
mles  which  hav)  been  published  by  the  Health  Department  of  this 
city  these  thirty  years,  with  but  slight  modifications  of  and  additions 
to  my  original  draft  of  1866,  have  proved  useful  and  successful." 
Diarrhceaa  must  not  be  neglected.     Diarrhoea  from  "  teething,"  if  it 

•  The  orlgln&l  dr»ri,  of  tboae  tulea,  which  was  but  Blighily  altered  aflerwards, 
nuaa  follows: 

If  yoif  nur»e  your  biiity : 

Do  Dut  nnrse  four  baby  ofUner  than  once  every  two  or  rhice  boura. 

Do  not  Durse  a  baby  of  nmre  than  bIx  moDtbs  oft«ner  tbnn  Ave  times  In  twen^- 
four  hours.  When  It  <h  thirsty  in  the  mean  time,  give  it  cold  water.  In  very  hot 
weather  only,  mil  a  lesspoonful  of  whiskey  with  a  tumblerful  of  water. 

If  goa  ciiniu/t  aurte  your  baity : 

Vou  cannot  bring  it  up  without  milk.  But  the  milk  (cow's  milk)  must  not  be 
given  pure,  nor  wiih  wster. 

Boll  a  teaspocnful  of  barley,  ground  in  the  cofTee-mill.  with  a  gill  of  water anJ 
a  little  salt  for  fifteen  minutes,  tlien  aild  half  aa  much  bnikil  milk  and  a  lump  of  loaf 
BUgar.  and  give  It  lukewarm  from  a  nursing-bottle. 

Bottle  and  mouthpiece  are  always  to  be  kept  In  water  when  not  in  use. 

Babies  of  Ave  or  sli  months,  half  barley  water  and  half  boiled  milk,  with  salt 
and  loaf  sugar. 

When  the  ttowels  are  costive,  take  fariua  Instead  of  luirlcy  flour. 

When  they  are  very  costive,  take  oatnwal  gruel ;  strain  it  before  mixing  with 
milk. 

When  you  have  but  halt  enough  breaat-mllk  use  theaame  food.  Give  the  food 
and  breast  milk  alternately  so  that  your  milk  has  time  to  get  flt  for  your  baby  to 
take. 

You  may  give  beef  tea  or  beet  soup  mixed  with  your  barley  or  farina  or  gruel 
to  babies  of  Ave  iiioDtbs  and  older.  When  ten  or  twelve  months  old,  a  piece  of  rare 
beefsteak  every  day  to  suck  on. 

No  child  under  two  years  ought  to  eat  from  your  table. 

Summer  complaint : 

When  babies  throw  off  and  purge,  give  nothing  to  eat  and  nothing  to  drink  for 
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existed  iit  nil,  slioiild  uot  b«  overlooked  auy  more  tliau  that  depend- 
ing ou  it»  umml  caueea. 

NoBttAL  Feeding. 

Tlie  iiiortt  ioijiortuut  preveutive  of  cholera  infautum  (as  of  other 
iuttintiDal  (lisRases  or  lUsorders)  ia  appropriate  imd  <Ut;estible  Umd; 

ill  the  vuat  inajoritv  nf  canes  thi.s  is,  for  the  poor  iafaut,  human 
milk.  Whenever  that  aiunot  l)e  hiul,  pruiwr  8ul>.stitiites  should  be 
provided.  Ainou^  thnu  the  milk  of  the  goat  and  that  of  thft  cow  take 
the  highest  rank.  Thu  toriuiT,  however,  con  talus  too  much  caseiii  atul 
fat,  besidii.s  lii^iiit,'  c>|,ht>rw'i.s"  i  ucnngrui  nis.  Fnmi  miiuy  of  my  vrritiugs, 
ami  mainly  from  tlie  second  edition  of  my  "Theraiieutics  of  Infancy 
and  CLililhnod'"  1  hero  cuiidensp  the  lullowiiig  points: 

The  mixed  milk  of  a  dairy  is  jiri'ferable  to  thatof  one  cow.  Cow's 
inilli  should  lie  Imiled  before  Ix'iuj;  used.  Condensed  milk  is  not  a 
iiuifi-nii  article,  and  itw  u?40  is  precarious  for  that  and  other  reasons. 
Hkiiiiiui^d  milk  obliiiiied  in  the  usual  way,  liy  allowing  the  cream  to 
rise  ill  the  cnm-ne  of  time,  is  mostly  objectionable  because  such  milk 
is  oft*>n  ai-idnlated,  The  caseiiia  of  cow's  and  woman's  milk  differ 
both  chemically  and  I'hysiologicaHy.  The  former  ia  lews  digestible. 
There  ou^illt  to  be  no  more  than  one  jier  cent,  of  casein  in  ei'er.V 
infant  food.  Dibitiou  with  water  iilone  may  appear  to  be  harmletts 
in  many  instances,  for  some  children  thrive  on  it.  More,  however, 
apjiear  only  t<i  do  mo;  for  iucreaaiug  weight  and  obesity  are  not 
synonyiuniiH  with  health  and  strength.  A  better  way  to  dilute  cow's 
milk,  and  at  the  Haine  tljue  to  render  its  cm^eiu  less  liable  to  cfuigulat*) 
in  large  liimpH,  is  the  addition  of  decoctions  of  cereals.  Their  me- 
chanical i-ti'i'cl,  liowcvcr,  is  U()t  the  only  one  which  is  obtaiued.  They 
add  to  the  nntritiousness  of  the  food  by  their  albuminoids,  and  are 
cei't.aiuly  nut  iujnriniis  because  of  thnir  relatively  small  perceutJiHO  of 
stuich,  for  from  the  very  tirst  month  ot  lite  a  distinct  dia^tatic  effect 
is  produced  by  the  oral  suLTfttion;  it  increases  with  every  mouth, 
Kvcn  infusions  of  the  I'arotids,  prepared  at  different  times  after 
death,  produce  the  name  effect.  Infusions,  however,  of  the  pancreas 
taken  from  the  bodies  of  infants  who  have  lived  three  weeks  produce 
no  such  changes.  Tlie  dijusliitie  |iower  of  the  pancreas  Ixjgins  with 
the  fourth  week  only,  and  remains  feeble  uji  tr)  tile  end  of  the  first 


at  Irnnt.  fmir  or  six  Imiira      Atu-T  lliiit  yim  ^ivi'  u  few  ilrops  of  whiskey  in  n  te»- 
Bpiiiiiitul  p>f  ii'i^  witter  iiipiv  riiiil  lln'ii,  Init  ni  iiti'iv  nut  11  you  liiivo  wi'm  tliu  doctor. 
Sl'if"  (if^'ii'S  aiilk  lit  i>|]cp 

0[vc  »••  Iriiiriiiniim,  wi  pim'goric-.  no  ■imi.liing  syrups,  im  lOHS, 
U'lii'ii  j''"i  "''■•  tin-  'I'irtf.r,  IriiHt  In  liliii  iithI  iml  In  tliu  wnmen.     They  do  not 
'mow  belief  llntu  you  Jo  youreelf. 
% 
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VRar.  Krfiger  (181)11  found  iii  the  fcetiis  of  seveD  moniha  a.  augur- 
furmlti^  fermout  whifh  iucrc<u»es  towards  tlio  uoriuiil  end  of  iiiti-ji- 
uteriue  lifo,  is  still  sm;ill  iu  quautitv  at  birtb,  but  tlieu  grows  &o  nipid- 
(y  thiit  it  ia  aa  a^^ttve  about  the  eleventh  mouth  of  life  as  it  is  lu  the 
adult. 

Zw^ifel  experiiaented  with  iiifusioiia  of  different  glaiida.  That  of 
th(!<  mibmiLsillary  glauds  nf  au  iufiitit  did  iiot  triiusfonij  staivh  into 
HUgar,  BVeu  utter  the  lapse  of  a  whole  hour.  The  t'ffet-t  of  an  infu- 
sion of  the  parotid  of  a  baliy  seven  days  old  was  distiuet  afti^r  four 
miliutes;  however,  thiit  of  the  parotid  of  a  baby  who  hrid  died  at  the 
age  (if  eiglitceu  dayn,  of  gaHtroouteritin,  did  not  at.-t  until  tlio  InpNe  of 
threenjuarters  of  au  hour.  Nor  waa  a  dia-Htjitic  leHiilt  obtained  by  a 
Himilnr  iufuKJcm  niiidH  of  the  parotidH  of  a  baby  prematurely  Imrii, 
and  of  one  who  died  of  dian'li<ea  and  debility. 

Ill  the  healthy  baby,  however,  that  diaHtjitir  effpi-t  la  not  alweut. 
In  couueetion  with  this  faet  it  ifl  also  iiuportHiit  to  know  th;tt  the 
effect  prodiiceil  by  saliva  jieraista  in  the  stcmiaeli  for  a  jipriod  ol'  from 
oue-half  to  two  hours.  But  this  ceases,  and  sbirL-h  will  no  h mgor  be 
chnugetl  int4>nra|>e-sugar  insiiU'  thii  wtomaeh,  an  soon  as  the  seeretiou 
of  hjdrrHdilorio  ai-id  has  l>e^;uu  in  the  digestive  proceHs.  This  is  a 
very  important  fiwt,  because  it  shows  tliat  the  farinaceous  food  of  the 
infant  or  i-liiUl,  thon^jlj  it  be  not  nLastieatfd  and  ]>ass  the  mouth  very 
rapidly,  is  in  the  stomach  still  under  the  iuHueni'e  of  thesnlivii.  For 
hydniehhirio  acid  is  not  secret*'!!  at  once.  The  first  aciila  in  the 
Btitmach  while  diK'''f*ti''i'  is  tJoiu>f  on  are  m't;anie,  irio-itly  laetie.  TIur 
is  found  to  bo  contained  in  tliat  or^atJ  wln-n  ji/i^lric  juice  is  removed 
friHu  it  iu  llifl  first  jieriod  of  digestion.  ThuH  in  a  naslrostoniized 
Ix>y  L'ffelmann  fiiuinl  umler  normal  cin-utiistaiices,  during  tlte  first 
Inilf-hour,  lactic  acid  imlv  ;  afternarihi  h\di'ocldiiri(;  aci<I.  Thit  latter 
ia  not  mnt  with  durinij;  fi'vers  of  any  kind,  provided  the  temi'eraturc 
is  )iii;h,  nor  during  a  sevei'e  gastric  catiirrh  (nor  in  dilatation  of  tUt- 
stomach  resulting  from  congenital  or  other  CI  miitricfioii  of  the  pylorus). 
In  these  conditions  farinacea  (aniv  lacoa)  ace  taln'ii  to  advaTitage,  |iriu- 
cipally  because  the  diastatic  effect  of  saliva  is  not  distnrlied. 

Ill  Bii.emia  and  in  convalescence,  particularly  froin  feviTs,  the 
functions  of  the  stomach  are  impaired.  Iji  tliem  both  pepsin  and 
hydrocldorie  acid  av-  wanting.  T"  ini'rease  their  sccrftion  large 
quantities  of  wafer  are  required. 

Infants'  focHl  onjzht  (ji  be  niised  with  large  i|uantitieg  <if  water, 
not  for  the  sick  only,  but  under  ordinnry  circumstances.  In  diseased 
couditions  of  the  st^.imach  the  free  dilution  i.f  children's  nourishment 
with  water  is  demanded  upon  llic  following  mldilional  facts.  Only 
to  a  cortuiu  limit,  if  iit  uU,  will  pepsin  \ie  fnrnishcil  for  digestive  [lur- 
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poses.  Probably  a  portion  of  this  is  uot  eutirely  utilize*!,  befiaiwe  a 
great  4imntity  of  water  is  necessary  to  assist  in  pejoiii  digestion,  lu 
iuSificial  digestion  allmrain  oftou  remains  iint-liauged  until  large  qaan- 
titjes  of  acidulated  water  are  sujiplied.  Without  doubt  many  tUa- 
turbances  of  digestion  are  to  be  explained  by  it  deficiency  of  w»t<^r, 
certainly  many  more  tljan  are  due  to  an  excess  of  it,  for  the  latter  is 
sjjeedily  relieved  by  rapid  absorptiou. 

Wlien  uietaiuorpliosiM  is  generally  slow,  water  in  abuudancft  in- 
creases tlie  elimination  of  urea  and  carliouic  acid.  When  the  urine 
is  scanty  and  of  too  high  s|H3citic  gravity ,  water  jirotects  the  kidneys 
from  undue  irritation.  It  acU  ou  the  niucoas  membranes  as  it  lioes 
oil  the  external  integuments.  lu  laryngitis  and  bronchitis  it  liquefies 
viscid  expeclnration;  in  many  forms  of  constipation  it  acta  Ijeueliciallj 
by  increasing  the  secretion  of  the  muciparous  glauds  of  the  intestines. 
Ice  and  ice-water,  or  iced  carbonated  water,  in  smalt  ipiautities,  but 
fre<|uout  doHi^s,  relieve  liyperieathesia  of  the  stomach  and  stoji  vomit- 
ing. Another  regular  addition  to  ihe  milk  fi>od  of  infants  and  cliil- 
drcu  sLoidd  be  that  of  iin/ai:  Itw  peirentage  in  the  railk  of  the  wo- 
man is  larger  than  in  that  of  the  cow.  Immediately  after  the  milking 
i)f  thi)  fitw  the  milk-sugar  begins  to  beclianged  iiib)  lactic  acid.  This 
process,  after  the  rennet  of  the  stomach  has  exerted  its  coagulating 
effect,  togpther  with  the  grathial  conversion  of  fat  into  lurid,  is  the 
final  cause  of  curdling.  The  large  amount  of  sugar  in  woman's  milk, 
tngethiT  with  its  smaller  jierceutage  of  casein  labimt  one  per  cent.) 
and  butter,  given  it  the  peculiar  bluish  color  and  gives  to  the  coloa- 
tnim  of  thit  tirst  davs  after  birth  (it  contains  plenty  of  salts  lieaides), 
it*t  tendency  t"  lonseii  the  bowets.  This  jiroperty  becomes  manifest 
sometimes  niidirr  abnormal  cin'umstaiices.  Thus  in  the  milk  of 
antemic  women  sugar  is  occasionally  found  to  ao  unusual  degree.  In 
their  ciimcs  the  ntln^r  soliil  uiatii^s  may  alwo  lie  dimiuislied.  "till  this 
is  not  uni(onul\  so.  The  infants,  however,  suffer  often  from  obsti- 
nate i1iarrh(i-n. 

The  couverHiou  of  milk-sugar  into  lactic  acid  takes  place  very 
rapidlv.  Under  its  iiiHuence  cow's  milk  turns  sour  at  once.  Not 
iufreiinently  is  it  acid  from  the  first ;  it  has  been  found  to  l>e  so  in  the 
udder;  inmost  cases  It  is  "auiitlmteric,"  neutral.  Thus  the  iiues- 
tion  iirisi's  what  kind  of  sugar  is  to  lie  used  as  the  addition  to  the 
food  of  (diildren  both  well  and  sick. 

Cane-sugar  is  not  so  easily  transformed.  Indeed,  it  is  utilized 
for  the  purpose  of  ccmnteracting  the  rapid  conversion  of  milk-sugar, 
Eud  for  the  preservation  i^f  articles  of  food  in  general.  Trade  is  not 
so  mIow  in  availing  itself  of  the  results  nf  organic  chemistry  as  tlie 
medical  profession,     ("niidcn.sed  milk  remains  uiichaugeil  n  long  time. 
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on  account  of  the  pleutiful  adfUtion  of  cane-angar,  in  apite  of  the 
origitiAl  prexence  i>f  milk-xngikr  in  it,  Therefore  it  i8  not  at  nil  un 
indifferent  loatter  whether  milk-sugar  or  cane-sugar  be  added  to  the 
foxl  of  iufuutH  and  childrou.  1  have  alwuvB  insisted  iipou  the  selec- 
tion of  the  latter  for  that  paiiwae.  Biedert  employs  cane-sugar  in 
liiscr«ani  mitlure. 

In  the  sick  the  aljsorption  of  sugar  is  slower  than  in  the  health^'. 
BMiil«8,  dtiriug  most  diseases,  pnrtitailarl.v  thnno  of  the  iilimi-utjir,v 
canal,  there  is  more  abnormal  femient  in  the  mnuth  and  stnmiich. 
ThuK  but  littl©  Hugitr  ought  tti  l>e  given,  iiud  never  iu  a  t'oneontruted 
form.  Gra|>e-«ugar  and  dextrin  are  alieorbed  equally,  Caue-sugar, 
ao.corvling  t^i  Pavy,  is  partly  invorted  into  grape-sugar  and  partly  al>- 
8orl>ed.  All  appear  to  be  rimnged,  when  given  iu  moderate  qnau- 
tities,  into  cHrltouic  uoid  nud  wiiler,  even  dnring  slight  fever. 

In  thijt  furui  of  Oduatipation  of  small  infantH  which  depends  on  a 
relative  abNeueo  of  HUgar  aud  supendtundauce  'if  iiMi-in  iu  the  lircust- 
milk,  theadditi'Hi  of  sugar  acts  very  favoralily.  A  piece  of  luaf  sugar 
(a  teas|nj(mful  or  less)  dis-^olvcd  in  tepid  water  [•it  iMitmeal  water) 
should  l>e  given  iHifiuo  each  uursiug,  aud  will  often  pruve  the  ouly 
remedy  reipnred  for  the  regulation  of  the  iHiwels. 

The  physiological  effect  of  cIiIhi-'kIi:  <•/  nmHinii  is  very  importftnt, 
no  aiatti.-r  whether  it  is  din-ctly  iutruiluced  through  the  mother's 
milk,  or  added  as  a  condiment  to  cow's  milk,  or  fai  vpgetahle  fond. 
Both  iif  the  latter  coutaiu  nnue  pntaasium  than  sodium,  luul  neither 
ought  ever  to  l>e  given,  to  the  well  or  nick,  witliout  lim  addition  of 
tshle  ttalt.  A  portion  of  that  which  is  introduced  may  lie  alisorlied 
in  solution;  another  part  is.  however,  brfikcn  up  into  an<itlii-r  sodium 
salt  aud  hydmcldoric  acid.  Thns  it  serves  ilirectly  as  an  excitant 
to  the  secretion  of  the  ghinds  and  tncilitjitt'M  digestion,  Therefore 
during  diseases  iu  which  the  secretion  nf  gastric  juice  is  interfered 
with,  or  in  the  liegiuniug  of  convaleaceuce.  wlieii  both  thi' sieretirig 
bcnlties  and  the  muscuhir  power  nf  the  atouiacli  are  wanting,  and  Uie 
neceaaity  of  resorting  to  nitrngeuous  frwid  iw  appari'iit,  an  ample 
supply  r>f  salt  <iught  to  Imi  furuiwhed.  The  e"cce«s  of  acid  which  may 
^et  into  the  intestinal  canal  unites  with  the  sodium  of  the  bile  iu  the 
duodenum,  and  iLsnists  iu  jjriHlucing  a  second  eombiuation  of  chloride 
of  sodium,  which  again  is  dissolved  in  the  intestines  iiud  nbsoilied. 
Its  action  iu  the  circulation  is  well  uuderstnnd;  it  eidmucen  tlie  vitid 
procoHsea,  mainly  by  accelerating  tissue  changes  thmugh  the  elimi- 
oatiou  of  more  ureji  aud  carbonic  ncid. 

A  very  ini|>ortant  fact  is  also  this:  that  the  addition  of  ehlnride 
of  sodium  prevents  the  too  solid  coagidation  of  milk  iiy  either  rennet 
or  gastric  juice.  Thus  cow's  milk  ought  never  to  Ixt  givcu  w-itlrout 
Vol,  X1V.-17 
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talile  8ult,  and  the  latter  ouybt  to  be  ajded  to  woman's  milk  wlwn  it 
behaves  llko  cow's  milk  iu  regard  to  Bolid  curdliiig  and  coosequeot 
iDdij^estibility. 

Hftbitual  constipatioii  of  cliildren  is  also  iuflueuced  lie nefici ally. 
for  tivo  reasoiia :  ui^t  uulj*  in  tbe  fixjd  made  more  iliijeHtible,  but  tht* 
Becretious  of  the  alimeutAry  canal,  both  serous  and  glandular,  are 
matle  more  efffctivB  by  the  presence  of  sodium  chloride. 

A  certain  aiiiouut  of  /'"/  is  digested  even  iu  fevers  of  moderate 
severity,  thus  iilso  iu  tj  phoid  fever.  But  it  is  a  good  nile  ratbor  to 
reduce  its  qiiaiilily,  Ijecause  when  infants  were  ted  on  cow's  milk 
during  L*apillary  lirnucliitis,  the  fat  iu  the  fieces  was  kuown  to  amouut 
to  forty  per  cent,  of  the  solid  coustituents,  A  few  additional  remarkf) 
will  render  the  subject  cleiin'r.  and  show  that  it  is  very  easy  to  give 
too  TuiK-h  tat. 

Infant  ta-ces  are  trom  para  lively  cojiions,  although  the  baby  receives 
absolutely  unthiug  but  mother's  milk.  What  h!i.sl)eeu  called  detritus 
in  Ibe  frt'cps  is  imt  (-xclusi viOy  undigested  cdseiu,  but  principally  fiit 
and  large  masses  ot  intestinal  epithelium.  This  so-c«!led  detritiis  is 
not  solnbla  iu  water,  ;icidN,  i>r  alkalies,  but  »|nite  soluble  in  alcohol 
and  ether.  Ciweiu  is  also  present  when  it  has  been  taken  in  too 
large  a  tjUfintity,  or  when  there  is  ti>o  much  free  acid  iu  the  stomach. 
In  thiwe  caafu  there  are  large  tputntities  of  it  in  the  ficces. 

Au  impfirtant  practical  application  of  this  fju't  is  the  following;  As 
it  is  true  that  fat  is  not  completely  absorUxl,  even  under  the  ino«t 
normal  circumstances;  as  free  fat  acids  are  so  easily  formed  and 
accuiindatnil ;  as  tJiey  are  fnund  in  mcslerate  ignautities,  even  iu 
healthy  babies;  as  a  surphis  is  very  a|)t  to  derange  digestion  and  as- 
similation, and  U'  prevent  the  normal  secretion  ot  either  of  the  diges- 
tive tUiids;  as  there  is  a  su]ierabundanco  of  fat  in  the  normal  food  of 
the  nnrsliuK,  the  ccmclusion  is  justified  that  we  should  be  very  ciiroful 
in  jireparintr  fnods  fur  the  healthy  or  sick.  It  is  very  easy  to  give  too 
ranch  fat,  It  is  hardly  probable  that  there  is  too  little.  The  subject 
of  "  fat  diarrh<eii,"  wliich  depends  on  the  excess  ot  fat  iu  infant  fi>od, 
has  been  discussed  alinve  (p.  '2401.  It  is  also  well  illustrated  by  the 
observations  of  V.  aJiil  I.  S.  Adriauce.'  They  have  succeeded  in  pror* 
ing,  by  exitct  clioinical  and  clinical  rcRearches,  some  tacts  which  were 
known,  hut  jierhaps  nut  sutHciontly  appn'ciafed.  Both  excessive  tuts 
and  proti'ids  iu  the  milk  of  the  mother  may  cause  gastrointestinal 
syniptfiniM  iu  the  nursing  infant;  tJie  former  may  l)e  reduced  by 
diminishing  llie  nitrogenous  elements  in  the  mother's  diet;  the  latter 
by  tlie  proper  amount  of  exercise.  Excessive  prnteids  are  esiiecially 
apt  lo  cause  K'lstroiutestina]  synii>toms  during  the  colostrum  jieriod, 
and  particularly  during  that  of  ]»remature  coutinement,  when  their  i>er- 
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oenloge  18  liiglier.  Premature  infants  ure,  tlierefore,  in  particularly 
great  danger,  and  their  food  ought  to  be  greatly  modified  and  wnturud. 

lu  coDuectiou  with  this  question  I  may  alnobe  permitted  to  allude 
to  the  indiscriminate  admiuistr&tioD  of  cream  and  tlie  rniitiDe  treat- 
ment with  cod-liver  oil  iu  case  of  sickiieHs;  eveu  Donnal  digestion 
dUix>8e«i  only  of  a  limite<l  qnautity  of  fat  (fi-pam,  Imtter,  cod-liver 
oil) ;  t«-enty-6ve  jjer  cent,  of  it  in  the  fond,  as  lately  recoinmeiidcil, '" 
is  excessive.  One  of  the  preparatory  stugfs  of  its  ussi milation  is  the 
formation  of  oleic  acid;  Upamo,  which  has  been  recommended  iu 
place  of  cod-liver  oil,  couUius  six  [wr  cent,  of  tliat  iii-id,  llie  pliysio- 
If^cal  prciiaratiou  of  which  flie  body  in  spared  by  its  administratiou. 
There  may  l>e  very  few  couditious  iu  which  the  diKi««tiou  is  so  slow  as 
not  to  insure  some  of  the  reipiired  tiwisforniiitiou,  but  iu  chrouic 
dyH[>epBia  of  different  sorta  fat  ia  badly  digc-itHd  aud  abnorbed,  aud 
lipsuin  may  take  its  place.  A  small  amouut  of  Ktarch  is  digested  at 
t]i«i  viiry  earliest  &^».  But  cpreuls  coutaiuiu^  a  small  perccutagc  of 
it  only  are  to  be  preferred.  Barley  and  oatmeal  have  an  almost  eiiual 
cheminil  ciimposition;  but  the  latter  haiS  a  gieatei-  teudency  to  loosen 
the  bowels.  Thus,  where  there  is  a  tendency  to  diarrha'a,  barle\' 
ought  to  be  preferred;  iu  oases  of  constipation,  oatmeal.  The  whole 
barley  com,  ground  for  the  purpose,  should  l)e  used  for  siriidl  cliil* 
dren.  not  only  the  centre  (which  is  preferred  beeauso  of  its  white 
color),  because  of  the  proteiu  lifiug  mo.-itly  contained  just  iusidn  and 
near  the  hnak.  The  newly  bom  ought  to  have  its  boilnd  milk  (Hu^aved 
and  salted)  mixed  with  four  or  live  times  its  quantity  of  barley  wafer, 
the  baby  of  six  months  may  take  them  iu  equal  pilrt^^.  fiuin  arable 
and  gelatin  may  also  l>e  utibzed  in  a  sijuibir  mauuer.  Tlu-y  ai'e  not 
only  diluents,  but  also,  under  the  intlufW"  of  hydrocLlonc  acid, 
nutrionts.  TliU.s.  in  acute  and  deliilitatiiiK  di.'^oasL's  which  furnish  uo 
or  little  hydrochloric  Jicid  in  the  gastric  secretion,  a  small  quantity 
of  tlio  latter,  well  diluted,  should  Ite  provided  for. 

This,  my  method  of  infant  feeding,  which  is  suited  for  the  stom- 
ivclie  and  purses  of  the  rich  aud  poor  alike,  is,  however,  not  the  only 
one  jiroposed  and  found  satisfactory.  No  single  method,  indeed,  is 
tho  only  one,  nor  does  it  suit  every  case.  It  is  only  au  oivasioual 
chemist  who  exjiects  the  organic  stomach  to  l)ehave  like  a  chemical 
reagent;  clinicians,  however,  admit  exceptions  to  the  working  of  their 
rules  au<i  regulations,  tliough  tlieir  conception  were  ever  so  coiTect  aud 
physiological.  Still  the  endeavors  to  imjirove  tlie  diet  of  the  young, 
and  thereby  to  remove  the  dangers  of  intestinal  disorders  and  the 
sources  of  excessive  mortality  and  invalidism,  are  going  on.  Nothing 
has  been  more  successful  in  that  direction  than  tho  widespread  practice 
of  Bterilizatiou  and  pasteurization  of  cow's  milk.     Doth  are  the  logical 
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development  of  the  plau  of  ti-eatiiig  milk  by  boiling  whioli  I  hare  per- 
sistently otlviseil  tbeae  forty  years  at  least,  ami  detailed  iu  my  "  Infant 
Diet"  "  in  Gerliardfs  "  Hautlbuch,"  "  in  Buck's  "  Hygiene,"  "  la  "  In- 
testinal Diseitses  of  IntiiiK'y  find  CliliUiood,"  "  and  iu  vay  clinical  lec- 
tiims  delivered  durill^;  more  tliiia  ouo-tlnrd  of  a  century,  Tbero  i-*n 
iiardly  be  a  dimbt  that  it  raw  inilk  could  always  be  lia*l  unadulterated, 
fresli,  and  nutaiutt'd,  and  as  often  an  it  were  wanted,  it  would  reiiuiro 
uo  boiliug.  It  would  even  coutraiudieate  it,  fur  hiyh  temi»erature« 
destroy  not  only  some  of  the  dauKeroua  bacteria,  but  also  thutto 
whose  action  is  desirable  for  normal  digestion.  Besides,  there  are 
those  who  ati'on^ly  believe  that  boiling  causes  chemical  i-hauges. 
But  sunh  ideal  milk  cannot  be  bad  so  long  as  cows  are  tuberculous,  aa 
scarlet  fever  and  dliditheria  are  met  with  in  the  honaea  and  about  the 
clothing  and  on  tlie  hands  of  dairy  men  and  women,  aud  as  typhoid 
stools  are  mixed  witli  the  water  which  is  used  for  washing  utensils. 

Now,  what  is  it  Ihat  boiling  can  aud  will  do?  Besides  exiKdiing 
air,  it  destroys  the  gi-rius  ut  typhoid  fever,  Asiatic  cholera,  diph- 
theria, and  tubunuilosis,  also  the  oidium  lactis,  which  is  the  causo 
of  the  change  of  milk-sugar  into  lactic  acid  and  of  tlie  rajud  acidula- 
ti'in  of  milk  with  its  bad  effects  on  the  Hecretiim  of  the  intestinal 
tract.  Some  varieties  of  jiroteus  and  most  of  iMvcterium  coli  aro  alao 
rendered  innocnoUH  by  boibng.  TbuH  it  prevents  many  cases  of 
infant  diarrhoia  and  vomiting,  but  not  all  of  them,  for  the  moat  dan- 
genius  bacteria  ai-e  influenced  neither  by  plain  boiling  nor  by  the 
oimnion  mothod.s  of  sterilii'Jitioii.  Boiliug,  or  sterilization,  is  not, 
however,  a  Hafo  protection  under  all  circumstances.  Aerobic  liacteria, 
the  8o-c)dled  hay  or  potato  bacilli,  have  very  resistant  spores,  which 
develi)p  in  time,  Tlioy  are  fnund  in  cow-ilnng  and  iu  the  dust  of 
fitidiles,  rif  th<^  soil  and  -streels.  and  of  liay ;  tbey  render  the  milk 
alkaline  and  hitter;  they  jieptouiKe  casein  aud  liipiety  it  aud  make 
the  nnlk  Nlill  more  bittflr.  Thm  are  vory  iioiaonous;  their  pare  cul- 
ture givcji  yoiuig  dogs  a  fatal  diarrhcea.  It  takes  houi-s  of  sterili/A- 
tion  to  kill  thfMTi;  in  some  instances  it  roipiired  five  or  six  hinira. 
Even  the  bacillus  butyricua  takes  an  hour  and  a  half.  But  such  a 
protracted  steriiizutinu,  luiHidnH  bi'iug  far  from  cerbiin  iu  its  ftffect,  L9 
a  clumsy  jn-ocedure  aud  one  not  calculated  to  l)eueljt  the  nulk.  Thai 
is  why  hay-feediiig  is  au  absolute  necessity,  for  the  bacilli  are  de- 
stroyed by  a  sis  weeks'  dry  ing.  Besides,  it  is  imporbiut  to  keep  the 
stii.bli'.s  Mi.Tupnlnii.-ily  rleun,  to  avoiil  dirt  and  dust,  to  employ  pe^t 
instead  of  straw  fur  bedding,  to  wawh  the  udder  aud  tie  the  tails 
l»efore  milking,  to  throw  away  tlie  first  milk,  and  to  remove  fon>ign 
material  from  the  milk  by  the  I'lmtrifuj^al  machine.  But  no  altsoluto 
securit^v  cau  be  guaranteed.     Therefore  Flugge  adds  to  his  expoei- 
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tlOBfl  a  vuniiiK  against  some  wholesale  miiDiifacturerB  who,  always 
uizioTUiaboat  Homebody  a— their  own^ — welfare,  were  (aro?)  knowu  to 
OODceal  Ibe  cbunKed  condition  of  the  milk  aud  the  separatiuu  of  butter 
particles  l)y  culoring  tlic  glass  iif  tliPir  bottles. 

flTiatever  I  have  here  bronyht  forward  i»  certaiiil.\  uot  to  dis- 
parage the  boiling  of  the  milk ;  it  is  meant  to  prove  the  dnnger  of  re- 
lying on  a  single  preventive  when  the  causes  iif  iuteisliuiil  iliHorderB 
iiro  HO  many.  It  is  true,  however,  that  the  large  majority  of  the 
latter  deiiend  on  causes  which  may  be  met  by  aterilizatiim,  but  not 
by  Kterilixatiou  ouly ;  also  by  pasteurization, — that  is,  lietitiiit;  the 
milk  til  70'  C.  Cllio"  F.),  ami  keeping  it  at  that  temperature  fur 
thirty  mimites — a  procedure  which  destroys  the  same  germs  that  are 
killed  by  a  umre  elevated  temperature  wilhont  imicli  chant,'!-  in  the 
flavor  and  taste  of  tlie  milk.  I'jistenrization,  however,  is  reject^-d  bv 
H.  Knplik. 

One  of  the  (inestiona  connected  with  the  employment  nf  sterilized 
or  pasteurized  milk  is  whetlier  the  milk  to  be  used  fur  a  cliild 
ought  to  be  prepared  at  home,  or  whether  the  BUpi)!y  nmy  Ite  |iro- 
irureil  Iroiu  an  eMt:d>Iis]iment  where  large  ipmntities  of  milk  Kdicvrd 
til  beeome  immut:il>le  for  an  iud^finite  |>eriod  by  stenliKiitimi  lue  Itejit 
furHule,  In  regard  to  this  problem,  FUigge  plaintively  esprosHes  his 
regrets  that  "  we  have  allowed  ourselves  to  lii'  guided  by  pi^oiilf  who 
are  neither  hygieuists  nor  jjliysieians,  but  cheniiHts,  farmers,  or 
apotheearie!],  and  whose  actions  have  been  based  ou  three  ftiisc  l>e- 
liefii.  Of  these  the  first  is  that  boiling  tor  three-quarters  of  an  hourde- 
Rtroys  genus;  the  second,  that  whati'vcr  bacti-ria  remain  niidi-ntrciyi-il 
are  innocuous ;  and  the  third,  that  proliferating  bacteria  cau  always  Iffl 
reeognizfd  by  symptoms  of  decmiipD.sitioii."  Kotliiug  is  mon-  crro- 
neoiiH,  Soshlet  himself,  the  tlermaii  originator  of  steriliziitiou.  knew 
nt  an  early  jxiriod  that  tlw  ferriifnting  prtx-ess  in  now  and  tlicu  but 
partially  interrupted  by  boiling,  that  butyric  acid  may  1m>  found  in 
jihure  of  hu'tie  acid,  that  a  strong  evolntinn  of  gas  ]ii:l>  be  cau.-^-d  afliT 
such  boiliug.  and  that  such  milk  may  give  rise  to  flatulency.  Indeed, 
milk  which  ha|i]>ens  Uj  contain  tlif  rettistaut  spores  of  bacteria  be- 
comeM  a  lietter  breeding-ground  for  tlieni  by  the  very  elimiuiitiun  of 
lactic  aci<l,  and  the  longer  such  »«terilii^<'d  ndlk  in  prcm-rvi-d  and 
offered  for  sale  the  worse  ia  its  cimdition.  It  may  be  true  that  these 
Ronditious  are  not  met  with  very  frequently,  but  an  occiXMiomil  single 
death  csiiwed  by  poisonous  milk  will  be  more  than  enough.  Tliei-e- 
fori'.  the  ihiily  home  storilization  is  liy  far  preferable  to  the  risky  pur- 
chase from  wholesale  maunfactnreii*  who  cannot  guarantee  liiH'ause 
in  the  nature  of  lliiugM  they  cannot  know  the  coudition  of  1  heir  wares. 

Another  alteration  of  a  less  ihiugcinun  character,  but  far  from 
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bfiuj^  (lesirftblw,  is  the  S|)uutn,u«ous  aejiaratiou  of  cream  from  stenlizecl 
milk  wliich  in  preserved  for  Hfile-  Reiik  ""  found  tliftt  it  took  pliu-tJ  to 
a  sliylit  Rslcxit  during  the  first  weeks,  but  later  to  such  a  deK""^  tliat 
43.5  per  ceut,  of  all  the  cream  cootaiued  in  the  milk  wjis  eliminated, 

Sterilizutinn  ]\n»  been  claimed  to  be  uo  unmixed  Ih»ou  hfciiiLse  of 
ita  chajiKiug  the  chemical  cnustitntiou  of  milk.  Still,  opinions  on 
thiit  Kiibiwt  vjir.v  Ui  (V  great  extent,  the  occurrence  of  chan>;fs  lieiuK 
both  twneiteil  mid  denied  by  apjiareutly  etimpetent  judyen.  But  what 
I  have  said  a  hundred  times  is  still  tnie  and  borne  out  b_v  facts— viz., 
ttmt  no  matter  \\tnv  beneficial  boiliuy,  or  sterilization,  or  pasteiirim- 
tiiiii  may  Ini,  It  eaiimit  transform  cow's  milk  into  woman's  milk,  and 
timt  it  is  a  mistjike  to  believe  that  the  former,  by  mere  sterilizatiou, 
in  II  full  substitute  fur  the  latter.  It  is  tnie  that  when  we  cnnnot  bat* 
woman's  milk  wu  cannut  do  without  eow's  milk.  There  is  no  alleged 
fliibstitnt^  that  t'anlxt  had  with  eqiml  fa^^'ility  or  insufficient  qiukutity. 
But  ufter  all  it  in  nut  woman's  milk.  Babies  may  not  snccumh  by 
usinn  it,  and  njjiy  but  seldom  fippear  to  suffer  from  it;  indeed,  they 
will  mostlv  appear  to  thrive  on  it;  but  it  in  a  makeshift  nft«r  all  and 
requires  niodilicjitions.  Hammursten  was  the  first  to  prove  the  chemi- 
cal ililVi-n-ni'ii  ln^twi-en  the  casein  of  cow's  and  woman's  milk.  What- 
ever was  known  oK  this  subject  nt  that  time  I  collated  in  Gerhardt's 
"  Handlmch."  "  The  caseiu  of  woman's  inilk  is  not  so  wisily  thrown 
out  by  nt'ids  or  suits  us  that  of  cow's  milk,  suid  is  more  readily  dis- 
acilvwl  in  an  excess  of  acid.  But  lately  Wroblewski  demonstrated  tlie 
diB'erenco  in  sobibility  of  the  two  milks.  Woman's  ejisein  retains, 
dininj;  |)epsin  dit;estiou.  its  nucleiu  (proteid  rich  in  pIios|)horus)  id 
siilntion,  it  is  fully  digested ;  in  cow's  casein  the  nuclein  is  not  fully 
di^i'st'-il,  fi  "  paraiinclein"  is  deposited  undiaanlved  and  UDdi^;e«tt4.-<l. 
Besides,  woman's  casein  contains  an  additional  idbumiuoid  which  is 
not  idi-ntie.'il  with  ■■itlier  the  known  cjusein  or  albumin  iH,  Koplik  "). 
0[  the  albuniiuoida  in  woman's  milk  .-^ixty-three  ]>er  ceut.  is  casein, 
thirty-seven  per  ceut.  hicto-albumin  (Schlossmann),  which  lH<iii}c 
directly  aliHurbablc  constitutes  uti  essential  difference  from  cow's 
milk;  all  of  I  he  latter  has  to  Ih.' transformed  duriuj;  the  di({estive  proo- 
ens  Iwfore  it  can  Iw  assimilated.  Besides,  there  is  (Wroblewski)  in 
the  hiimjiii  milk  another  prt'teid  rich  in  sulphur,  jioor  in  hydr> 
carbon,  and,  according  bi  several  authora,  iualbumosea  and  peptones. 

K.  IVittmiutck  and  M.  Siegfrieil "  published  lately  their  eM*yD 
on  nncteim  (the  phosphoric  aciil  of  muscle)  in  the  milks  of  cow, 
woman,  and  j:oiit.  and  on  phosphorus  in  the  milks  of  the  cow  and 
th«  woman.  Their  coui'lusiims  are  accepteil  by  E.  Salkowski  aa  fxr- 
rect.  which.  I  should  say.  proves  them  ti>  be  so.  Cow's  milk  oon- 
tsins  0.1)57,  goal's  milk  0.110,  and  woman's  milk  0.1*24  per  oenL 
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nncleon.  In  cow'n  milk  the  jiliOHphuruB  uf  tL&  uiicleuu  uuiniiutH  to 
'six  per  ceul.  uf  the  t^jtul  Aiiiount  of  phuBphorus  coutaiueil  in  the 
milk;  in  womau'e  luilk  41.5  per  cent.  That  means  that  in  cow's 
milk  not  one-half  of  its  phosphorus  is  in  the  organic  couibiuatiouB 
of  casein  and  micleou;  in  woman's  milk  almost  nil  of  it  iw.  In  cnw'a 
milk  tlje  phoei»horuB  not  utilized  for  organic  ci mil li nations  in  con- 
tJiin«.-d  in  the  inferior  phosphates.  E.  SaJknwski  aiUl«  tho  (ollowinK 
remarkn:  "These  conditions  aie  evidently  of  tin-  greatest  moment  in 
the  nutrition  of  the  nurHliug.  As  the  development  of  Ixiues  is  more 
nvulily  aocomptisheil  in  nurslings  fed  on  woman's  milk  tliau  in  tliuse 
fml  on  cow's  milk,  the  prolialile  couclnsiou  Is  that  iiiicleou  \itta  an 
im^iortant  part  in  the  absorption  and  assimilation  of  phos|iliuruH." 
The  same  should  l)e  said  of  cidciiim.  which  iilno  comliiuGH  with 
uuclfKtu.  Tliouglt  woman's  milk  eontains  less  cak'ium  than  cow's 
milk,  more  culeitim  is  utilized  out  of  tiw  former,  and  the  nucleon  is 
evidently  an  important  factor  in  its  alisorptinn  also. 

Ergo,  cow's  milk  is  not  woman's  milk.  It  is  not  idi>ntical  with 
it.  Sterilization  d<.M?H  not  change  its  cliaracter;  it  merely  ohviates 
Buch  dangers  as  result  from  tho  jirescnco  of  most  patlmgcuic  germs 
and  fnini  prematura  tu- id  illation.  Tlie  sulistitntion  of  cow's  milk  or 
of  sterilized  cow's  milk  for  wonmu'w  milk  as  the  v.rrhisivi-  iii/hiit  finiil 
w  II  mistake.  Ex|ierieDce  teacher  tlmt  dige.stive  di.sorderw,  such  as 
constipation  or  diarrhoea,  and  constitntinnal  derangements,  such  as 
rachitis,  mtty  be  produced  by  its  persisl<^iit  use,  and  it  ap|)ears  to 
be  more  tliiui  an  occasional  (at  least  cooperative)  cause  of  scurvy. 

Since  the  mlvisability  of  finely  <lividing  and  suspeniliiig  the  casein 
of  cow's  milk  and  of  adiling  to  the  mitritionHriess  "f  the  latter  i-ansed 
me  always  to  a^lWse  the  admixture  of  cereals  with  it.  even  in  the  very 
first  days  of  infancy,  the  subject  of  infant  feeding  has  never  been  lost 
sight  of  by  medical  men,  scientists,  and  tradesmen.  No  subject  has 
been  treated  more  extensively,  more  eagerly,  sonietime«  even  more 
8pit«fully,  than  that  of  infant  feeding.  The  i>liiloso]ilicr"s  stone  has 
not  I>eeri  so  anxiously  sought  for  nor  so  iift<^.-n  fouiid  as  the  cor- 
rect infant  food  and  the  approiiriato  treatment  of  cow's  milk  iu  med- 
ical journals,  books,  and  societies. 

The  debilitating  iullnence  of  peraistent  summer  heat  may  be  coun- 
terbalanced by  improving  the  vitality  and  n-sistiug  power  of  thrt 
young.  It  is  true  no  newly  born  l>aby  sliouhl  be  biithed  in  cold 
water,  but  the  gratlual  diminution  of  the  temperaturo  of  the  water 
used  for  ablutions  may  ro  on  until  after  a  few  weeks  or  months  the 
he-althy  infant  bears  washing  and  friction  with  cold  water  (lerti  ctly 
woU.     In  the  beat  of  the  summer  it  should  l)e  so  treated  iteveraJ  times 
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a  day.  The  clothing  should  be  ijuite  tliiu ;  those  who  perspire  freely 
Bhould  hnve  no  liiieu  u«xt  to  their  Ixidies;  altogether,  cottou  or  thin 
flannel,  both  of  which  griulmLll.v  absorb  iiud  givo  off  iierspiration,  lue 
preferable.  In  very  waim  weather  a  siugle  loose  yowii  should  bo 
sntticient.  No  feather  beds  or  pillows  should  \x3  perinittetl.  Sui'ely 
the  bfthv  would  be  better  off  in  a  hamiuoob.  the  head  l)eing  8HpjM)rt6d 
by  a  hair  or  air  pillow.  Cabieti  in  bed  shouKl  have  their  ixjaitiona 
changed  from  lime  to  time. 

The  mouth  of  the  uewly  born  iufant  reciuirea  the  utmost  care.  It 
in  a  fi'er|iient  inlet  of  microbes  uud  toxins,  aud  wheu  its  mucous  uioin- 
brane  is  injured,  it  adds  a  new  element  of  danger  to  the  different 
forms  of  intestinal  and  septic  diaturbauces  which  are  not  at  all  uu- 
commou  at  the  earliest  aye.  The  attempts  at  cloansiu^■  the  moutli 
may  prove  dauyerous.  All  the  iutegumeuta  of  the  newly  bom  an.<  in 
a  conditio[i  of  de8(|uanmtion.  Clumsy  rubbing  with  coarse  or  stained 
ch)ths  by  the  Hugera  of  a  uurse  or  doctor  that  are  not  absolutely  iiso]i- 
tic,  is  a  direct  cause  of  iufectiou.  Even  the  water  in  which  the  l«by 
W  bathed  may  add  to  that  dauger.  AVliat  in  called  Beduar's  aphtLie 
is  nothing  but  the  ulcerations  of  the  very  thin  mucous  meuibrauea 
mainly  oii  and  nejir  the  alveolar  jirocesses ;  these  heal  but  slowly  and 
complicate  every  disorder  of  ;iu  infectious  nature.  If  such  a  mouUi 
ia  filled  with  sugar,  teas,  or  ayrujjs  of  questionable  composition,  the 
conseiiuences  tirl^  often  bad. 

Cow's  milk  will  ulways  be  one  of  the  footls  administered  at  any 
age.  lu  the  cnuutry,  whcu  the  cattle  is  not  tuberculous,  and  wLeu  no 
diphtheria,  scarlatina,  and  typhoid  fever  can  vitiate  the  milk,  it 
should  be  given  frenli.  uinditieil  bv  the  addition  of  barley  or  oatmeal 
water.  City  milk  is  no  longer  fresh.  lu  many  medium-sized  Euro- 
pean cities  milk  in  delivered  within  ftiur  hours  after  milking  (in 
Frankfort  for  inslance,  siuce  1HT7 ) ;  in  New  York  it  takes  from  t«u  to 
siste.'n  Jioiirs,  or  more.  No  such  milk,  lujchaiiged.  is  tit  for  the  use 
of  youut*  infants.  Boiling,  steiilizatiou,  or  jjasteuriitatiou  ia  there- 
fore iudisjicDKHblr,  partly  to  destroy  the  bnct<-rinni  acrogonea,  partly 
to  render  innocnous  nmU  pathogenous  germs  lus  may  have  Ix'cn  jul- 
initted  during  the  hmg  time  which  elapsed  Itetweeu  milking  and 
uousumiiig. 

Eveu  if  it  were  possible  to  compound  an  accurate  substitute  for 
breast  milk,  this  has  the  advantage  of  its  freedom  fi-oni  imthogeuous 
germs,  and  of  its  changeability  under  divers  circumstances,  Alter- 
ations of  bi'east  Jciilk  depending  ui"m  moderaU'  changes  <>i  food  taken 
by  the  mntlier  or  wet-nurae  are  aa  a  rule  not  hurtful;  its  dilution  by 
tlie  amj)!.-  ijuaiititie-'i  of  water  taken  by  them  in  hut  weather  is  a  direct 
advantage  to  the  nursling.     The  same  ijuanlity  and  ijuality  of  food  ia 
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not  ciiUfOl.v  iligestilile  in  auminer  ami  iu  wiuter;  what  is  well  buruo 
and  (iemiuided  in  the  M-inter,  bv  the  adult  or  by  the  _vouny,  i)roves  au 
exoeee  iu  summer.  "Mudilii^d  milk,"  "Gaertiier's  milk,"  aud  their 
like  are  always  the  same,  day  iu  and  day  out;  breast-milk,  howpver, 
may  change.  The  main  danger  attending  the  uniformity  of  (ood 
IB,  in  hot  weather,  the  insufficient  amoaut  of  water,  of  which  onr 
babies  do  not  receive  enough.  Casein,  sugar,  fat.  and  mdts  Hlionld 
not  only  have  tlieir  due  average  admixture  of  wiit*'r,  but  the  hitter 
ahotild  l)e  given  iu  extra  doses  during  hot  weather.  Pewiiiratiou 
thickens  the  blood,  hinders  tlie  cireulatiou,  aud  may  even  lead  to 
thromboses;  it  is  giiod  I'ractice,  thprofcire,  to  Rive  Ijreast-fed  children 
a  drink  of  water-— which  should  be  boiled  aud  thereby  sti^ri I ized^ be- 
fore vnch  nursing:  aud  to  dilute  the  artificial  food  given  to  those  who 
are  brought  up  on  the  bottle,  aud  to  let  them  all  have  water  lifitweeu 
meals  to  their  heart's  content. 

Treatment. 

The  most  perceptible  Hymptoma  of  cholera  infantum  are  vomiting 
and  diarrhu>a,  both  of  which  are  iu  the  large  majority  of  cjLscH^to 
Bay  the  least — the  effects  of  irritation  or  paralysis  caused  hy  bacteria 
and  toxalbumiiiu.  Whatever  is  still  within  reach  and  active,  should 
be  removed  by  irrigatiou.  If  there  is  reasou  to  supj>ostt  that  the 
stomach  still  contains  foreign  materials,  it  should  \m  washed  out,  no 
matter  whether  the  attack  is  attended  with  fever  or  uot.  Bntli  bjic- 
teria  and  tosalbuniius  may  prove  fatal  without  much  iucrpase  of  tem- 
peratnrp;  indeed,  mauy  attjK'ks  of  cholera  iufantmu  Whuve  lu  this 
respect  like  diphtheria,  jmerperal  fever,  or  other  septic  prncesses, 
tho  worst  forms  of  whii'h  are  often  m'coai|)auii-d  ivith  h>w  teiupur- 
aturea.  A  mouth  gag  is  not  always  i-eiiuired  for  the  jnivpose  of  irri- 
gating the  stommrh,  but  in  most  oases  it  facilitjites  the  i>rocedure;  a 
cork  firmly  planted  lietiveen  the  alveolar  processes  will  generally  sul- 
fico  to  enable  the  fingers  to  iiertorm  tlieir  work.  No  solid  stomach 
tubes  should  lie  enjploj,eil.  Soft  elastic  cathetei-s,  Nos.  HI  to  30  French, 
kocording  tt>  age,  will  suffice.  The  baby,  wriijiped  up  in  a  blanket 
and  sitting  on  the  lap  aud  between  the  arms  of  an  atteiuhuit.  is  satis- 
factorily immobilized,  and  its  head  is  aufficieutly  fixed  and  bent  for- 
wards so  as  uot  to  narrow  the  space  bi'tweeu  trivchi-a  and  vertebral 
column.  There  are  but  few  cases  iu  which  the  tpsri|ihagiiw  is  missed 
at  tli«  first  attempt;  when  the  tube  has  once  entered,  tlie  Hiight  con- 
traction liehind  the  larynx  is  easily  overcome,  anti  the  catheter  slides 
down.  By  means  of  a  glass  tube  and  an  india-rubber  tube  attached 
to  it,  the  connection  with  a  funnel,  through  which  tepid  water  is 
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tiluwl;  poiirixl  in,  is  «.>ia«il.v  e»tahUsb<Hl.  Th«  flow  is  KTa«luat«il  by 
tbe  ulevation  of  the  funnel.  Wheu  a  few  ouqcoh  have  been  alk>«red  to 
fill  tlie  Mb>iiiiicli,  tbo  fiitiDd  18  lowervd  niitl  tbo  li<iui(l  runi*  out.  The 
same  |)roc4>()ure  in  roiteatt^l,  wbiln  the  nmonnt  of  liquid  is  iucreased, 
UDtil  tbe  witter  n'tums  cleur.  Vomiting  uloiiK^iilo  tbu  tul>u  \»  not 
buniiful.  Tbe  "fouiiUiu  svriu^o"  in  i^ommon  nso  iuiioiik  o**  v>H 
answer  every  purpose.  In  iudividoal  cases,  when  the  iwliratiou  of 
diroct  (lioiufectioii  apixmrx  urjj^i'ut,  Uiu  tvpiil  w»tvr  (or  0.6  ji^r  cejil. 
salt  Rotation)  may  contain  resorcin  (one  per  cent.)  or  tUymol  (.02 
por  coot.)  or  ])4^rm»ii>j;uuntu  of  [KituMMium  (.02  [wr  vout.).  Aii  a  rntt* 
these  additions  will  not  Im  rei|uir(Hl;  nor  is  the  irrigation  of  the 
HbnuAcb  iud)M|K'iuud)U-  when  tbo  patient  in  wwn  Dome  tiiuo  iifl<T  ttto 
vomiting  has  ceased.  In  bad  cases,  however,  any  <Ioabt  in  that  re- 
Mjioct  itbould  bo  dixmiMHtKl  in  furor  of  irrigation.  It  nnll  not  oflnu  be 
reijuired  a  second  time. 

The  D<^'st  sb>p  in  tbf*  treatment  of  cholera  iiifautum  iit  tbo  wasbinK 
out  of  tlie  intestinal  tract  as  far  as  it  is  accessible.  Ttie  fluid  to  bo 
iutriKlucotl  in  tb<.)  stiniu  lu  above.  In  u  uunibor  of  iuHtuncw  wlioii 
there  seftme<l  to  lie  intense  pain  or  tenesmus,  I  have  mixed  8nl>- 
uitntte  or  xubgulhitd  of  butmatb  with  tbe  water.  Tbu  bnliy  xhould 
be  placed  on  one  side,  tlie  nozzle  of  tlie  fountain  syringe  introduced 
a  few  inches,  and  tli«  instrumeut  HUMi>cnd*.-<1  a  foot  or  two  tner  tbo 
anus.  To  facilitate  tiie  How,  tbe  hi|is  ittiould  Im>  Moiiiewhat  raiwd; 
in  some  instanc««  the  gentle  manipulation  of  tJie  abdomen  unswen 
the  same  |mri)0«e.  To  intrixbice  a  Ioiik  tnlie  in  order  to  reach  Uie 
colon  is  either  unnecessary  or  contraindicated.  For  in  the  infant 
the  aiginoid  flexure  is  ao  long  that  uo  tulw  ii«a»i>8  the  oonvolutioiM 
which  are  apt  to  cover  one  another,  and  sometimes  reach  to  Oie  op- 
[toeite  Hide  of  the  upi>er  pelvii*.  When  the  tew|wnittire  of  the  Uxly 
is  high,  the  injection  should  be  cool;  when  there  is  collapse,  it 
abould  lie  hot.  In  tbo  bitter  eaae,  a  Rniall  amimnt  of  alcohol  (oue 
per  cent-)  or  good  brandy  or  whiskey  (two  or  three  per  cent.),  or 
coffee  ahoiUd  lie  Hd<]vd  to  the  iujoctiou.  Tliexe  irrigations  should 
be  continued  until  tlie  fluiil  returns  clear;  they  should  be  rei>eated 
when  tJie  dinrrhu-a  returns,  and  |iiirticalarly  wlu-n  the  stools  are 
offensive.  That  all  the  injected  fluid  should  be  expelled  is  not  neces- 
sary :  on  the  contrary,  aa  the  hiMS  of  organie  water  has  been  gTv>at, 
and  some  of  tbe  dangers  of  cholera  infantum  dejieud  on  that  very 
loas,  it  is  din^irnble  that  the  iuteatine  should  retjiin  ami  absorb  some 
fluid.  That  loss  is  so  serious  indeed  tliat  the  iiitriNtui'tioit  of  wntcr 
becomes  an  urgent  necessity.  To  fulfil  this  indiojitii^m  in  emergencT 
cams,  snlHmtaneons  infuaious  of  salt  watvr  (6:1,000),  with  or  without 
the  addition  of  sodium  carbonate  (10 : 1,000)  are  required.    The  water. 
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towever,  should  be  sterilized,  and  tlio  wliulu  prooetlure  muttt  be  a8e])- 
tic.  It  i»  truL^  tliat  maiiy  of  tLo  cuaes  which  indiciite  it  will  die ;  but  it 
in  not  tlie  iufuhioD,  but  the  dieease  that  kilis,  I  feel  certaiu  that  u  few 
of  the  patients  I  have  seen  the  ]a«t  half-dozen  veara  were  tints  saved. 

lu  vouii^ctiou  with  the  questiou  to  what  exteut  disinfectauts  >ulde(] 
t«  the  irrigatioDS  destroy  bacteria  or  other  toxim,  I  shmdd  »tute  here 
that  this  effect  ueed  not  be  accoruitlinhed  and  Htill  salutary  iR'tiou  may 
lie  obtaiued.  Mauy  ypiirs  ago  Prmlden  pruvt-d  that  a  oiio-tweiitieth 
of  oil©  per  cent.  BoUitiun  of  carlK)Hc  acid  aiiiiihilatfs  tlie  action  of 
Iwcti-ria,  not  indeed  by  killing  lint  by  paralyzing  tlniu.  To  jjreveut 
tiieiu  from  evolving  tosiiis  is  as  bf-ueticial  as  to  di'Ktroy  thi'iii. 

The  same  rfiiiavk  slioiild  l»e  made  in  i-e^ard  to  those  iutt-mal  rem- 
edies which  ap|tear  to  Ije  indicated,  maiul>  in  those  cases  wliii-h  owt; 
thftir  oriKiu  t^i,  or  are  evolved  nut  of  any  of  the  fonuB  of  jirotlroiunl 
eateritia  or  enterocolitis,  for  the  purjioses  of  diainfectinn.  Vangliau 
l>elieves  that  much  hnrni  and  no  good  can  lie  obtained  from  tht>m,  but 
every  clinician  knows  that  the  eminent  bacteriologist  is  mistaken,  It 
is  true  that  caJomel,  uai>htliol,  naphtlialin,  salol,  and  camphor  in 
tueiliciual  doses  do  not  diminish  the  number  of  buctwria,  not  even  nf 
saprophytes,  but  the  effect  of  the  microbes  iM'ciimi-s  less  vindi-nt. 

Oonstjint  vomiting  forbids  tho  introduction  <'f  food  or  drink. 
Whether  there  Ijo  thil'st  or  not,  the  |iatient  must  bn  starved.  AVhilt! 
he  i»  HO  dcprivt^l  his  thirst  will  di.icrcasii  rather  llian  iucreasn.  This 
perioil  of  totid  abstinence  may  last  from  four  lo  twelve  honrs.  Afttr 
this  some  ln'iir  small  pieces  of  ice  i|uiti>  well;  hut  to  begin  with  it 
tov»  early  excites  vomiting  and  jieriKtalsis.  A  teaiipooufnl  of  boih-d 
water,  cooled,  may  Iw  given  every  livi-  or  ten  miunteH.  That  may  be 
alternated  with,  or  replaced  by  tliin  ami  thoroughly  cnolicil  and 
Htraincd  Ifarley  water.  It  is  unirribiting  and  well  borne.  What  a 
critic"  of  Pepper's  test-lK>tik  says,  viz.,  tliat  "  thousands  of  i-liildreu 
»rt!  killcil  by  thi'  injndicious"  I?)  "use  of  liarley  water" — that  this  is 
"a  popular  fallacy"  and  "merits  oblivion, "  is  a  mistake  and  ifatls 
liky  II  lingo  joke.  I>ater  nn  egg  wuti-r  may  Iw  given,  that  is  the  white 
of  a  fresh  egg  beaten  Up,  and  tinally  shiikeu  in  a  bottle  containing 
150  or  200  c.c.  of  Iwirley  or  rice  wati-r.  in  small  amounts. 

No  milk  must  be  given  at  this  sbige;  no  st^-rilized  ur  pasteurized 
milk,  nu  breast  milk.  It  is  truu  that  under  ordinary  circumsUiuc.es 
railk  feeds  babies,  but  in  these  extraordinary  circumstances  it  feedM 
Iwcteria.  No  milk  must  lie  given,  if  it  take  a  week  or  nnu-e,  until  the 
alviuo  discharges  liegin  to  change,  and  arft  no  longer  malodorous. 
Now  and  then  a  teaHpoonful  of  a  mild  tea,  or  a  few  drops  of  a  good 
whiskey  in  Iwirley  water  may  be  given  once  every  five  or  ten  minutes, 
or  at  longer  intervals.     A  mixture  whicii  has  served  me  well  iu  mutiy 
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cason,  iiftt^r  the  starvation  period  bad  jiassed  aud  the  stomHch  heftan 
to  exUibit  some  little  taleraQt-o,  is  the  follnwiug:  One  huudred  and 
fift.v  cubif  oeutiitietrea  of  barley  water,  the  white  of  oue  egg,  oue  or 
two  toabpooutuls  ot  wliiBkey,  some  salt  aud  cane  sHgar  lo  iniprovd 
the  taato.  Of  this  a  teaspoouful  is  administered  every  five  or  ten 
luiuiitc-t). 

Wheu  milk  is  to  l)e  fed  agaiu,  it  should  not  exceed  ten  ]>er  cont.  nf 
the  liiii'li'V  wat<T  with  whii'li  it  is  to  1mi  uiisod.  To  prejiare  it  with 
hydrochloiic  acid,  accordiuK  to  the  prescriittion  of  Dr,  Rudittch 
whiidi  I  hiLv^^  fi^vpieutly  used  these  more  than  twenty-five  years,  will 
ofli.li)  Im.*  fiiHiid  prolitaMe.  The  method  is  to  mix  2  c.c.  of  iliUilr  hydro- 
chloric acid  with  a  jiiiit  of  water  aud  to  aild  thereto  a  qaart  of  milk. 
This  JH  to  bp  boiled.  If  ever  there  I>e  coa^ndatiou,  it  merely  provm 
tliat  till-  acid  waw  iiiintakinily  used  in  excess. 

Iiiti>rual  iiiedii-iuid  treatmi^iit  i.i  mainly  indicated  in  those  cases 
which  devi'lopL'd  on  the  basis  ot  a  dyspeptic,  catarrhal,  or  foliicular 
entiTitis.  As  irritjations  of  the  rectum  net  on  the  lower  part  of  the 
liowels  only,  the  small  inlestines  may  be  cleared  by  a  purgatife.  If 
castor  oil  lie  retaincil.  it  will  have  a  good  efl'ect.  To  mix  it  with 
tincture  of  npiiini  is  nuwis^  at  that  stage  in  which  the  emiityiug  of 
the  tra^t  of  iujnrions  muHHea  is  the  main  indication.  Calomel  ma^ 
take  it-s  place,  and  will  lie  well  tolerated  in  fi-equent  (hourly')  doses 
of  4  111 .")  iiigni.  (gr,  I's  to  I'j  I.  It  shonld  l)econtinned  until  the  stools 
show  its  ell'ect,  wliicii  lliey  will  do  though  tlie  remedy  remain  in  the 
mouth  and  be  tliere  absorbed  after  having  been  transformed  into  a 
mcri'urial  annimimitc.  If  there  bo  an  excess  of  acid  (lactic,  acetic,  or 
butyric)  in  the  Htojuin-lj,  calomel  should  be  condiiued  with  au  alkali, 
maitdy  clialk,  tlm  carbonati^  aud  |)liosphate  of  which  hiivo  the  addi- 
tional advantjiHi-  of  forming  with  the  fat  au  insoluble  combiimtiou 
which  actrt  jijt  a  protective  cover  to  the  soro  mucous  memhraoe. 
Doses  of  from  '•  to  10  cgni.  (gr,  i.-iss.)  may  l«s  given  every  two 
honrn.  The  subuitrate.  the  xubeiirbonatc.  or  the  sul>gallata  of 
bisnnith  in  dosrK  every  two  hoiii-s  i>f  from  l.l  to  HX)  mgm.  (gr.  \ 
-iss. )  acts  as  a  disinfectant,  partly  by  binding  sulphide  of  hydroBen. 
and  protects  the  .Horo  surfaces.  Salol  Mhould  not  be  given  in  lan^r 
doses  tliun  fnun  3  to  ].■)  cgrn.  (gr.  ss.-iins.),  resorcin  from  15  to  30 
mgm.  (gr.  \-\.).  Thrae  are  preferable  to  many  others  because  of 
their  indifferent  taste.  Wheu  the  time  has  arrived  for  astringents, 
nitrate  of  silver  in  snbitiou,  "2  to  4  iiigru.  (gr.  ^Vi's)  i"  'i  teiispoonful 
of  waltr,  or  gallic  acid  in  doses  of  from  "» to  1.5  cgin.  (gr.  i.-iiss.),  or 
tamialbiu  or  tannigim,  iu  doses  of  from  'i  to  1'2  cgm.  (gr.  aa.-ii.l — 
all  of  them  iu  inliu'vals  of  two  honrs^inay  be  administered. 

Are  tliere  any  indications  for  opium,  or  ia  it  totally  coDtraiodi- 
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cated?  It  certainly  limits  secretion  aud  hyperacidity  better  tliau 
morphine.  Its  effect  is  slower  th»D  the  latter,  rdiI  therefnro  nafer 
and  local.  It  also  dimiiut<hes  hjperperistalais;  it  is,  tLrmijib  its 
eflfect  on  the  seDsitire  iiervea  or  ou  the  ganglia,  a  sedative,  and  an 
iuhil>it<iry  agent  thvmigh  stivugtLeuing  the  s|ilauelu)ie.  Finally  it 
relieveti  paiu.  Thua  it  is  readily  seen  that  in  the  incipient  Htajjes  of 
dyspeptic  and  stercnracemis  diarrhwus  it  linilM  no  jihu-e,  hut  when  the 
boweU  are  emptied,  it  fiiltils  its  indication  of  relieviiin  pain  and 
hyi>er«ecretionandnf  atinndating — in . small  doses— tln^  heart.  I  luhir 
these  conditions  a  babj'  of  six  months  may  take  fujm  four  to  ten  drops 
of  the  camphorated  tinctnre  of  opium,  or  an  equivalent,  every  two, 
three,  or  four  hours. 

Oieat  sensitiveness  of  the  alxlonien  may  also  he  relieved  by  warm 
fomentations,  with  water,  or  with  iioultices.  Tliey  slinuld  bo  cown-d 
with  oiled  silk,  or  an  iudia- rubier  cloth  and  Haunel.  Care  ahouUl  l>o 
taken  lest  the  clothing  and  bedding  get  moi»<t.  Warm  bathing  may 
occjisionally  take  their  place.  In  cawr!4  of  colliipse  tlip  ti^nipriaturo 
(if  fomentations  or  baths  may  l>o  raised  a  little  beyond  Die.  nornial 
temperature  of  the  hlo<K!.  \\nieu  there  in  great  paiu  combined  with 
high  temi>eratnre  of  the  Imdy.  cnol  apiilicntinii«  U>  the  abdmnen  are 
indicated.  The  cloth  wning  out  nt  cool  water,  secured  and  j>rntt'fted 
Aft  above,  should  Ije  changed  when  it  lieconies  hot. 

Ctreat  care  should  lie  given  to  the  iflief  of  the  exhausted  and 
paralytic  condition  of  the  patient.  There  are  those  cii.sps  whicli 
reiiuire  stimulation  at  once.  It  is  indicateil  when  the  foiitiinellr-  ih 
depressed  at  an  early  time,  the  pulse  very  small  and  frerpiPiit  (I'lfl- 
220)  and  hardly  perceptible  at  the  wrist,  and  the  comi'lesion  ashy. 
To  rely  on  internal  stimulants  is  out  of  the  question;  theri>  are, 
however,  many  opportunities  for  sulwutaneous  applications  of  the 
aidicylate  (or  lienzoate)  of  sodiocaffeine,  nf  tho  sulphate  of  strych- 
nine, lit  cam|)hor,  or  of  whiskey.  Tho  first  may  be  eitiployed  in 
dnsea  of  from  three  to  eight  drops  of  tho  saturated  sohilion  ( 1 :  21, 
the  second  in  dose.H  of  from  0.5  to  1  mgm.  t'gr.  jln^ri'iiX  tin*  third  in 
dosea  of  from  four  to  ten  drojm  of  a  solution  in  four  times  \U  weight 
of  sweet  almond  itil;  of  the  lawt  fi'om  fifteen  ti.i  twenty -five  drojii*  may 
be  injected.  All  of  these  administrations  may  be  repeated  according 
to  indications,  The  same  rt-medies  may  Ik*  umi-i1  iuterually  if  the 
condition  of  the  stomach  permit.  The  very  best  stimulant  is  SIIk-- 
rian  mii8k,  of  wliirh  from  3  to  1(1  cgm.  (gr.  ss.-ifis.l  may  be  given 
every  half-boar,  until  from  three  to  six  dosoa  will  have  been  taken. 
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CHOLERA  NOSTRAS. 


After  the  diarrhroal  disease,  epidemic  in  lotlia,  foaud  its  wav  into 
other  countries  and  became  known  iia  "cholera  ioilica"  or  "cholera 
asintica,"  it  became  uecessary  to  designate  another  diuease,  La^'ing  a 
like  climc^l  pictnre,  bat  not  originating  in  India,  by  a  distiuctive 
title.  Thus  different  names  sprang  into  use;  uf  these,  the  name 
"cholera  nostras"  seemed  to  be  the  moat  appropriate.  The  designa- 
tion of  the  indijjenoiis  cholera  aa  "Enroppan"  nr  "sporadic"  is  inap- 
propriate, for  the  former  name  jiostulates  incorrectly  a  s|)ecial  disease 
of  similar  oatnre  for  each  of  the  different  dirisious  of  the  globe,  and 
the  name  "  sporadic"  does  not  fit  iu  with  the  tact  that  there  may  be 
many  cases  of  the  disease  occurring  at  the  same  time. 

History. 

Disturbances  of  the  gastrointestinal  function,  through  the  taking 
of  improper  food,  have  been  known  of  old;  yet  the  precisr-  period 
when  the  disease  known  as  cholera  was  first  descrilwd  in  literature 
seems  doubtful. 

The  prescriptions  and  earnest  demands  for  moderation  in  the 
book  of  Jesus  Sirach  are  more  of  a  general  nature  than  of  any  special 
application  to  cholera.  HiiiiKxratefl,  at  any  rate,  mentions  clinical 
pictures  which  can  l>e  looked  upon  as  those  of  cholera  nostras. 
Celaus,  Croliiis  Aureliamu,  mid  Arftfr'us  are  said  to  have  described 
the  disease.  I  find  a  very  accurate  ivod  suiprising account  of  cholera 
(drd  rfs  Z"^''^)  'D  Forestua,  though  the  clinical  picture  of  Riveriua  is 
somewhat  doubtful. 

In  the  years  1669.  1674,  1675,  and  1076,  Sydenham  observed  epi- 
demic disea.sea,  whose  prominent  symptoma  woni  diiirr]iii.'a,  vi>mit- 
iag,  feeling  of  anxiety,  crampH  uf  the  legs  and  ariiix,  coldness  of  the 
extremities,  and  often  a  fatal  course  in  twenty-four  hour*.  In  this 
descriptdon,  the  frequent  occurrence  of  intense  cr:impB  of  the  whole 
muKCiilar  system  is  noteworthy. 

From  the  description  of  several  later  epidemics  of  the  eighteenth 
century,  which  l)egan  with  ahdominal  pain  and  cuut^tigiatiou,  Lel)ert 
is  disposed  to  attribute  them  to  lead  colic,  as  leail  was  much  more 
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libel;  to  be  present  in  the  food  then  than  it  is  now.    Epidemic  ocenr* 
renct>,  in  the  sen8«  thitt  whole  families  and  Louses  vorv  Httocked,  has 
certainly  become  less  frequent  in  the  coarse  of  time.    The  cases  ara 
mostly  njionulic,  thon^h  )ndee<l  niany  persons  are  sometiniLOi  attacked  M 
siuultaneously.  * 

Several  diatricta  are  deacribed  as  jtlaces  of  pretlilectiou  fur  the 
disease.     Aecorcling  to  the  rwjiorts  of  Hirech,  the  eooutriea  of  the 
Northern  continent  are  favorite  ctiteB,  aa  opposed  to  thos«  of  tbo  m 
Southern  continent.     The  ditteuse  is  mentioned  as  beinjt  paiticolarl^  f 
fre<)n«>nt  in  North  America,  where  every  year  in  late  Bummer  and 
antumn  a  laiKe  number  of  people — especially  children— are  attacked. 
Tlie  larger  Eurojiean  cities,  too,  ahow  a  not  nnimimrtant  number  trf 
deaths  from  cholera  nostras  in  children,  thon^^h  the  better  prepon^ 
lion  of  milk  and  the  better  facilities  for  (cood  drinking-water  in  the 
cities  seem  to  hare  tarorably  affected  the  number  of  cholera  nostns 
casea  in  the  laitt  few  yeara.     The  severe  tvi>es  of  the  disease  among 
adults  ought  to  be  less  freciuent  than  fonuerly,  becanae  of  Qm  laeseiit  _ 
RauitatioD  of  city  and  ooontry.  fl 

With  the  oocurreuc«  of  Asiatic  cholera  outside  of  India  it  became 
difficult  to  difTerentiate  Uie  two  diseanea.     If  the  Imlian  cholera  were 
not  characterized  by  ita  epidemic  spread  and  its  high  mortality,  ■ 
diflTereuliatinn  in  many  cases  between  the  two  would  be  extremely 
difficult,  even  impossible. 

In  oonse<|aence  of  the  recent  <liacovery  by  Koch  of  the  conuna 
bacillus  u  change  has  taken  plac«;  yet  even  now  there  are  some 
qnMitionH  preKeiiii^;  for  solution.  At  any  rate,  it  ia  Hnrpriaing  to 
obKerre  the  fre<)uency  with  which  cholera  nostras  has  occurred  in  tba 
midnt  of  epidemic  cholera,  and  to  observe  how,  towanl>«  the  end  ol 
an  epidemic  of  Asiatic  cholera,  »  milder  epidemic,  cousistintt  of  case* 
of  cholera  nostras,  takes  place.  In  this  oonnectioD,  experiences  in 
Livoruo  and  Lisbon  are  recalled.  Similar  picturea  were  obeerv'ed  in 
IK«,  Ib'M,  ond  1S'.J5,  and  were  described  by  Gotschlioh. 


I 


Stiolopy. 


J 


Tliis  disease  differs  etiolo^ically  from  Asiatic  cholera,  that  is, 
the  vibrios  discovennl  by  Koch  are  not  foand  either  in  tho  dojeotiona 
or  in  the  intestinal  canal  in  cholera  nostras.  A  distinct  cause  for  the 
occurronco  of  chok-ra  nostras  cannot,  however,  bo  jimved. 

The  disease  oocura  most  frequently  during  the  hot  season  of  the 
year,  paiticnlarly  in  the  latter  part  of  summer,  so  that  it  has  beas 
called  "  summer  diarrho-a"  by  .\nierican  aathora.  Cases,  however,  do 
occur  in  antumn  and  oven  in  winter,  being  then  Keoerally  caiiso<l  by 
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food,  in  wTiich  it  is  either  sapposed  or  proved  tbat  decom|>ositiou 
or  uoxious  mliuistiire  liaa  takeu  place.  If  tbeae  uoxious  Bubataueus 
find  their  way  into  the  intestinal  canal  of  a  larye  number  of  people, 
then  ►irouiis  of  cftBes  of  greatt^r  or  lesser  diasemiuatiou  occur. 

Naturally,  decomposition  of  food  takes  i>lace  more  fretiuently  in 
hot  weather  than  in  winter.  The  ex|)laiiation  of  tbis  fact  is  that 
these  decompoaitioiis  occur  through  the  action  of  schiKomycetes 
which  reipiire  for  luxuriant  growth  a  certain  amount  of  wariuHi. 
That,  however,  even  without  the  schizomycetes,  poisouons  substances 
may  be  found  in  the  food,  and  give  rise  to  cholera  uostriia,  has  l>eeu 
itLowu  by  those  cases  r>cciiriiug  after  the  nse  in  bread-bakiug  of  cer- 
tain prepared  mineral  oils  which  have  petroleum  as  their  base  (Diin- 
barl.  The  question  whether  fish-  and  cheese- jioi-ioiiiug  can  ncciir 
without  the  action  of  schizomycetea  requires  further  investigation. 

However,  in  many  typical  cases  of  cheese-jtoisoniug  running  the 
course  of  cholera  nostras,  the  achizomyceles  have  been  searched  fi>r 
very  often  and  not  found;  there  ia  only  one  caae  recorded  in  which  a 
hyphomycete  ia  said  to  have  been  discovered.  Nevertheless,  the 
many  microorganisms  existing  in  cheese  make  more  probable  the 
origin  of  the  poison  through  the  action  cif  these  bacteria,  than  other- 
wise. 

Fish-poisoning  can  more  probably  occur  without  bacterial  influ- 
ence than  cheeae-poiaoning ;  at  any  rate,  typical  sym])tomH  of  iiitosi- 
cation  can  be  produced  by  certain  kind  of  flsh,  in  which  even  the 
fresh  organs  already  contain  the  poiaon.  This  intoxication  may 
find  ita  analogy  in  that  of  musael-poiaoning  so  thoroughly  deHcril>ed 
by  Schmidtmanu,  in  which  the  poison  is  jireformed  in  the  liver  of 
the  njolluak.  However,  the  clinical  picture  of  the  sickness  resulting 
from  the  above-described  fish-]miaoniug  is  that  of  paralysis  rather 
than  of  cholera,  and  the  great  majority  of  ch'ilera  nostras  cases  are 
probably  caused  by  the  fact  that  the  lisli  either  is  already  in  process 
of  decomposition  or  contains  living  schizomycetea.  In  this  connec- 
tion the  work  of  Ziber  is  of  interest.  He  discovered  the  bucilhis 
piscicidus  agilis  which  ho  gives  as  the  cause  as  one  form  of  tish- 
poisouiug,  and  he  also  found  the  same  bacillus  iu  the  stools  of  two 
fatal  cases  having  symptoms  similar  tfi  cliolera.  The  cases  of  cliolera 
nostras  which  now  and  then  occur  after  eating  oysters  are  probably 
to  be  explainetl  in  simiiar  manner. 

In  general,  the  same  observations  are  true  for  meat- poisoning. 
Here  too,  an  analogy  with  belladouua  poisoning  may  be  thought  of, 
in  that  the  animal  during  life  assimilates  poisonous  substances  with- 
out barm,  which  snlistauces,  after  the  animal  is  killed  jind  eatpu.  may 
cause  disease.     Beceutly,  Alt  has  traced  cases  of  infantile  diarrhiea 
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to  the  milk  of  cows  which  had  l>eeii  fed  ou  diaeaaed  clorer;  jet  sncli 
&  cuuBe  of  cholera  Dostras  cauiiot  be  frequeut. 

Ou  the  other  hand,  the  cauue  of  severe  illuesa  following  the  iogee- 
tioii  of  meat  has  very  frequently  been  found  to  be  luicroorgauisiii;^. 
The  most  severe  form  is  that  due  to  iuteatiuul  iufetitiou  by  anthrax, 
causeil  by  eating  meat  containing  this  bacterium;  as  a  result  is  pro 
duceil  a  dise^ae  reaembling  cholera.  It  will,  however,  be  neceesary 
to  differeutiat<»  this  fatal  disease  from  cholera  noetras;  even  tlioogh 
there  is  a  clinical  resemblance  between  them,  the  etiological  factors 
are  easily  seen  to  be  iliffereut  iu  the  two  cases. 

We  must  diflferentiute  from  cholera  nostras  also  certain  fomw  ot 
meat-poisoning  which  are  not  manifested  by  gastroenteritis,  but  pra- 
sent  certain  toxic  symiitnme.  such  as  salivation,  paralysis  of  the  ex- 
ternal and  iuteruul  eye  musiles  ur  of  the  mutscles  of  deglutition,  or 
respiratory  or  cardiac  symptoms,  We  have  to  do  in  these  eases  with 
the  presence  ot  special  forms  of  microorgauiams  which  have  alreiidy 
split  up  the  jtrotetds  of  the  meat  before  its  ingestion  and  hare  formed 
very  powerful  toxiu.H.  Von  Ermengen  has  recently  described  a  new 
anaerobic  bacilliia  a!^  one  of  the  ayeuis  concerned  in  the  fomuttion  of 
Insius  of  this  sort.  Poisoning  of  this  kind  is  very  different  from  that 
caused  by  the  pathogenic  microorganisms  of  gastroenteric  disorders. 

With  the  advance  of  bacteriology  during  the  last  few  years,  the 
etiological  factors  of  cholera-like  ilineaaes  have  been  diligently  sought 
after,  Finkler  ami  Prior  (iu  1H84)  found,  in  a  small  epidemic  of 
cholei'a  nostras  at  lionii,  a  small  chulera-like  spirillum  in  Uie  dejec- 
tions, which  spirilhiin  they  cfnisidered  the  cause  of  the  diarrhcBa.  A 
similar  spirillnm  was  discovered  by  Holat,  hut  the  report  of  Buete 
and  Enoch  as  to  a  similar  discovery  was  later  rectified,  the  microbes 
described  by  them  having  been  found  to  be  true  cholera  bacilli. 
Meyhoffer  has  found  a  bacillus  which  rapidly  liquefies  gelatin  and 
causes  a  liad  odor,  while  Huepjie  has  found  in  the  rice-water  stool  of 
indigenous  giistroenteritis  short  bacilli  which  do  not  liquefy  gelatiB 
and  which  he  classed  with  the  tyjihuid  grou|).  Fischel  and  Enoch 
got  a  culture  of  small  liquefying  bacilli  from  u  carp  which  had 
ec^^hymotic  areas;  the  Iwiled  flesh  therefrom  caused  vomiting  and 
diarrlm^a  when  fed  to  dogs, 

Gartner  fouud,  in  the  meat  of  a  slaughtered  cow  which  caased 
flickucHS  iu  fifty-eight  jieople  who  had  eaten  it,  a  bacillus  which  does 
not  liijuefy  gelatin;  he  cjdled  it  bacillus  enteritidis.  This  same 
bacillus  Gunther  found  to  be  the  cauwe  of  cholera  nostras  which  had 
attacked  twenty -six  or  twenty -seven  families  in  the  prn\ince  of  Poseo. 
Iiiffky  and  Pa;ik  isolated  from  wiusagcw  which  liiid  produced  cholen 
lostras  a  motile  bacillus:  thin  bacillu.'t  produced  diarrhtea  and  death 
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in  apes.  Bogiiuky  foiiod  the  pruteus  vulgaris  iu  the  dejeetioDB  of 
Diirstng  children  having  diarrhoui.  Kleiii  looked  upon  a,  similar 
form  as  the  laiiwe  of  meat-poiaouitig.  Karliu»ky  discovered  in  dried 
t^futt's  meat,  which  when  eaten  had  sickeued  miinv  persons,  the 
baciilaa  of  Gartner;  similar  observations  have  been  published  by  von 
Eruieui^eu  and  Lultarsch. 

Most  authors  have  found  ths  biicterium  vaiI'i  either  in  pure  riiltures 
or  mixed  with  other  forms,  llleisch  and  B.  Fischer  have  isolated  a 
oholera-like  Bpirillum  which  they  regard  as  the  cause  of  choli^ra 
ucwtras.  Pecidiar  cholenv-like  bacilli  were  also  found  by  Duiibar 
and  Vogler  in  the  watem  of  the  Elbe  and  other  rivers  tlowiug  through 
diHtricts  iu  which  choleraic  affectionu  had  occurred.  Siuee  these 
bacilli  could  cause  diarrhteal  diseases,  and  since,  by  the  methods 
theu  known,  these  bacilli  could  not  be  differentiated  from  the  8|pirilla 
of  tme  Asiatic  cholera,  it  was  naturally  thought  that  these,  too,  tvere 
genuine  cholera  spirilla.  Later,  Kiitscher,  and  simultaueonsly,  Oer- 
gel  and  Willgerodt,  obsened  that  sumo  uf  llie  s|)ii-illa  found  by  Dun- 
bar in  river  water  had  the  [jower  of  phosphorescence. 

Ruiujiel,  who  claims  to  have  seen  phosphorescence  in  the  tme 
cholera  bacilli,  believes  there  exists  a  connection  between  these 
BpirilUi  and  the  microorganisms  of  Asiatic  cholera.  Most  authors, 
however,  regard  them  as  l>elouging  to  a  widely  spretul  family  of  in- 
digenous summer  and  autumn  fauna.  At  the  I)eginniug,  a  relation 
between  cholera  nostras  and  Asiatic  cholera  must  have  been  sujiposed 
to  have  existed,  for  some  cases,  having  phosjilioresi-ent  bacilli  in  the 
stools,  had  a  symptomatology  similar  to  tJiat  <>f  true  cho|<^ra,  niid 
these  mild  cases  may  have  been  thought  to  lie  cases  of  either  true  or 
doubtful  cholera.  Pfeiffer's  discoveries,  howevi-r,  have  shown  that 
these  spirilla  have  no  connection  with  thoHe  of  true  cholera  indica. 

Recently  the  presence  of  spiroc.hjetie,  which  also  occur  less  fre- 
qnently  in  .\siatic  cholera,  has  been  oltsencd  by  many.  Probably  in 
both  diseases  the  presence  of  these  forms  is  of  minor  iinportjince.  In 
Hamborg,  iu  1892,  these  microlwa  were  ob9er^•ed  iu  one  case  of  true 
epidemic  cholera. 

Oottschlich,  in  1893,  1894,  aud  1895,  ma<le  a  similar  discovery  in 
ilie  stools  in  several  cases  of  severe  gastroenteritis  occurring  in 
Silesia.  Bacilli  were  found  very  similar  to  those  of  cholera,  but 
they  did  not  re8|)ond  to  the  nitroso-indol  reaction. 

Carp  describes  a  small  epidemic  of  cholera  nostras  occurring  iu 
Wesel,  iu  which  no  cholera  bacilli  were  found,  but  in  which  five 
cases  out  of  sis  died.  Since  at  this  time  there  were  cases  of  true 
cholera  in  the  Bhine  provincee,  this  obsei'vation  of  Carp  ia  somewhat 
donbtlu]. 
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Kaensobo  examined,  iu  the  Hr^ienic  luAtittiU^  at  BreBlaa,  samplM 
of  beeF  wbich  had  caused  sfinptoma  t^  cholera  nostras  in  eighty 
I>enton8,  tb<^di!ieaftettavitig  l)e«ii  attimatscoomiMUjiedby  favor,  dizzi- 
ness, fitiutiog  spelb.  and  ber]>es.  The«e  aamplea  of  meat,  wben  fed 
to  auiiuttlit,  produced  eovere  iutctttiDal  bjrpvnemia,  puuctate  bemor- 
rhaKe,  and  transudation  into  the  intmtine;  the  animaU  died  irith 
purnlvUc  s^mjitoniH.  BucU.Tiologic4kl  (>xj|]niuBtion  8bow(.<d  the  pres- 
ence of  a  abort,  narrow  Iwcilloa,  ver;  motile  in  the  lian^iuf{  drop, 
with  man.v  flaKella  which  were  easily  staJued  by  auiline  colors  and 
deoohirizetl  hy  Gram'a  metbi^].  In  IkiujUou  cnlturo,  the  bacteria 
showed  the  indol  renctiou,  and  in  at^ar  contaimng  grape-«ugar  they 
gave  rixe  to  the  formation  of  much  gas;  ou  gelatin  plates  they  grew 
like  typhoid  hucterin. 

I'ottien  found,  iu  a  case  of  cholera  noatraa  which  en<leil  fatally, 
besides  a  virulent  l>a(^'terium  coli,  a  wicrourgauism  of  great  motility 
which  bad  the  power  of  prodnciug  a  pigment.  Since  this  organism 
also  had  the  {wwer  of  furmiug  capsules  when  iu  the  bodies  of  Animal" 
and  in  all  culture  media  except  milk,  he  called  it  bacillus  iluore^cvms 
capsutatiis.  He  differeutiated  it  from  bacillus  pyocyaneos.  When 
auiniala  were  inoculated  witli  the  bacillus  fluor^HivnH,  the  int««itinal 
canal  was  attacked.  As  Pttttieu  found  the  same  hsciUus  in  two  cases 
of  cholera  noatrae,  ho  was  ted  to  look  ni>ou  it  as  the  caoae  of  Um 
disease.  Very  recently,  Klein  has  described  as  a  cause  of  serere 
diarrhtea  a  cyUndrical,  motile  bacillua,  with  long  flagella,  which 
grows  only  wben  air  is  excluded.  This  bacillus  was  disi-orered  in  an 
epidemic  caused  hy  infected  milk,  occurring  in  St.  Bartholomew's 
Hospital,  London. 

Daring  1893,  1804,  and  189j>,  137  caaea  of  cholera  noatraa  wera 
rweiveil  in  the  New  Oenoml  H<^)epital  in  HambQr>{.  The  reason  for 
this  large  number  of  ca»m  wna  the  watchfulness  of  the  autlioriliea  and 
the  neoeMity  of  minutely  oxuminiug  every  case  resembling  cholera. 
Of  these  137  cases.  114  were  received  in  ISiK  alone.  One  would 
naturally  ttiiuk  that  this  was  due  to  the  warning  of  authorities  and 
physicians;  yet  it  is  noteworthy  that,  in  the  total  jwpulatioo  of 
Hamboig,  there  were  in  1893  620  cases,  in  1894  197  casm.  and  in 
1895  186  cagM  of  vomiting  with  diarrhoea  reixirted,  so  that  th«M 
indigenous  cases  of  gastroenteritis  occurred  more  frequently  at  the 
end  of  and  contemporaneously  witJi  the  outbreak  of  Aaiatio  cholera 
than  before  it. 

In  all  those  gastroenteric  caeee.  a  thorough  bacteriological  exami- 
nation waa  made.  It  is  remarkable  to  observe  how  rich  were  the 
stools,  when  freshly  examined  iu  the  hanging  drop,  iu  Iwcteria  of  tbe 
moat  varied  kinds.    There  were  found  forms  of  small  size  and  great 
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motility  which  Wieniorowaki  has  compared  to  a  swarm  of  guiits; 
there   were  uou-iuutilu,  large  and  small  baL'illi,  ofteu   etirvedi   and 
cocci.     A  cover-Blaaa  preparation  of  feeal  matter,  freshly  stained, 
verj'  often  showed  this  aame  bacteritil  lii-huesn. 

Aa  opposed  to  this  variety  of  aud  richiieas  iii  hacteria,  gelatiti 
plate  cultures  ooutaimng  oiie  per  cent,  pei'toue-salt  solution,  aud  other 
gelatiu  phttes  lurx'iilated  from  these,  showed  ouly  a  moderate  uumber 
of  bacterial  formw. 

Rumpel  has  tabulated  these  observations,  made  in  the  New  Geu- 
eral  Hospital  at  Hamburg.    There  were  found: 

II  HI  colL 

Proleiifl 

viiiimriii. 

Torins, 

Boi^lllus 

11 
32 
16 

2fi 
10 

T 
9 

4 

5 
3 

1 

In  3S  cnaes  ot  ctiuleru  nustraa 

Totol 

i 

411 

43 

18 

12 

4 

39 

34 

14 

10 

3 

ReceDtly  my  assiataut,  Dr.  Friclce,  has  discovered  a  capHuhited 
bacillus  in  four  coses  of  cholera  nostras.     It  ap]ieurs  in  the  fnrm  of 
Tery  large  non-motile  rods  with  rounded  ends,  ac<miring  capsules  in 
the  liviug  Ixnly  and,  at  the  be^rinniug,  in  culture  me<lia,     These  rods 
are  decolorized  by  Gram's  method,  and  show  a  rapid  formation  of 
gas  <>u  agar. 

A  dog  fed  with  a  pure  culture  of  this  capsulated  bacillus  had  diar- 
rhoea,   with    severe  general   symptums.      Aiter  the   rt-covery  of  tin) 
animal,  another  feeding  of  the  bacillus  produced  diarrhtea  for  a  short 
time  only. 

If  we  sum  up  the  results  of  these  esamiuatious,  we  must  conclude 
that  DO  single  etiological  factor  for  cholera  nostras  exists. 

In  about  three-fourths  of  the  cases,  the  ortlinary  intestinal  bacteria 
or  biicteria  coli  are  fouud  almost  in  |>ure  culture.     Besides  theri>  are 
often  found  proteus  forms,  as  descriiwil  by  Hauaer.     We  were  at 
first  inclined  to  attach  great  importance  to  this  form ;  hut  it  has  now 
been  found  that  we  can  grow  tlieni  an  we  can  the  bacteria  coli  in  cul- 
tures from  the  normal  intestinal  contents. 

Special  interest,  too,  was  at  one  time  attached  to  the  bacillus 
Bleisch,   the  colonies  of  which  iu   geliitiu  phitf.i  and  gelatin  st;ib 
cultures  very  much  resembled  those  of  the  cholera  spirillum,  and 
which  very  often  formed  a  pellicle  in  peptone  water.     This  bacillus 
was,  however,  fouud  iu  only  a  small  percentage  of  ca.ses.     The  same 
may  at  present  be  said  of  the  bacillus  capsulatus,  of  which  i'ricke 
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lontid  a  noD-motile  form  and  Fottieo  a  very  motile,  flnorMcent 
form. 

It  niit^lit  be  thought  that  certain  of  tliese,  at  times  with  difiiculty 
(li ffe re L liable  forms  are  piirtieularly  viriilt^iit  or  mi^bt  become  ho 
under  favorable  circiimBtauccH,  aud  so  jnodiife  tlie  diseatHv  How- 
ever, it  cull  with  eijual  justice  be  at^siiiued  tlint  the  bacterimn  coli  and 
tlie  [irfiteiiB  iucreHse  ver\'  rapidly  and  become  very  vimlent  as  a 
result  siiiiiily  of  di^pativy  disturVMiiioes. 

Yet  the  multitude  of  the  different  iiiicroorgauiBiuH,  wliOMe  comieo- 
tioii  with  the  later  wcuiriuK  disease  can  be  demonstrated,  leada  to 
the  (■■  iin'hisirin  that  cbulern  nostiua  has  no  single  eti<4i>gicHl  factor, 
but  that  tlie  nit)st  varied  micranrgauiems  can  form,  in  articles  of 
foiKl,  tJiuse  toxic  substances  which  produce  tlie  cliuicjil  picture  of 
chnlera  uostran.  The  cmidition  of  the  body  ouglit  also  to  be  couaid- 
ereil,  as  sJiowu  by  Frieke's  experiments.  At  any  rale,  we  havo  to 
deal  with  the  must  varied  forms,  a  great  ])art  of  which  we  do  m>t  as 
yet  know,  juMt  a-s  the  most  viiried  chemical  substauces  iiiid  poisons 
may  produce  the  same  symptoms.  Among  these  substances  I  ufied 
mention  only  colchicine,  solanine,  aud  the  ar.senical  preparatioiui. 

The  yi-patest  number  nf  cHwes  uf  cholera  uostraa  occur,  as  already 
said,  duriiiK  Huuimer  aud  autiiniu,  at  which  times  the  natural  warmth 
favorably  affects  the  develiipment  nf  Iwicteria  in  fnoil  and  tbink.  II 
the  amount  of  either  the  microorganisms  or  the  toxic  substance  iD- 
hoduced  iutn  the  Itody  1»6  not  too  large,  severe  illness  need  not  neces- 
sarily folli)W, 

The  chances  of  illness  increase  wheu  a  certain  amount  of  weak- 
uess  of  the  gaHtmiutestiual  tract  exists,  this  weakness  being  at  times 
called  forth  by  dietetic  errors;  in  siicli  a  condition,  overloading  the 
stoiuMi-h  with  food  dlfficidt  tn  digest,  drinking  cold  Ijeer  or  bad  drink- 
iiiU-water.  the  tjiking  of  ice,  nne  or  all  may  act  as  exciting  rjiiie«it. 
Cold  applied  tn  the  abdnmeii,  as  well  as  strong  emotions,  likewitw 
increaHe  the  predisposition  U>  cholera  nostras  and  cholera  asintica. 

In  ei)nse<[ueni-e  of  iiidividnal  idiosvucrasy,  some  people  are  very 
seusitivc  to  the  diwiise  iind  -suffer  an  attJick  on  the  slightest  provoca- 
tion. Now  and  then  the  same  causL*  acts  upon  a  lar^jer  uuml»er  of 
]jpo]>h'.  iind  thus  arise  inniiy  cases  f<{  gaHfroenteritis.  In  this  con- 
nectinn,  the  use  of  bad  di'inkiug-water  is  nf  fii-st  iiuporfaiuce.  In  the 
New  General  Hosjiital  at  Hamburg  cases  of  summer  gastroenteritis, 
fnllinv lug  drinking-  of  the  Elbe  River  water,  are  often  met  with  at  timea 
wheu  epidemic  cholera  does  not  exist, 

A  direct  or  indirect  contagion  of  cholera  nostras  from  one 
liersou  tn  another  has  never  been  positively  verified.  It  is  iutereot- 
iug  to  uote  that,  along  with  an  epidemic  of  Asiatic  cholera,  many 
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eoBes  of  non-specific  gastroeateritig  ot^car.  In  Hambarg  also, 
towanlB  Uie  eud  of  the  epidemics  of  true  cholera  occurring  in 
189'2  and  1893.  there  were  many  cjises  of  cholera  nostras,  cases,  at 
leaat.  which,  after  a  bat^teriological  examination  continued  fur  many 
days,  did  not  justify  the  diagnosiB  of  Asiatic  cholera.  Diiriut,'  tlie 
mild  and  very  carefully  studied  epidemic  of  cholerii  of  1803  in  Haiii- 
Imrg,  in  which,  Itedides  ftfl  lypiciil  cholera  cases  with  44  deaths,  ami 
60  cases  of  cholera  diarrhu-ii,  so-called  cholerine  (in  2  of  wliich 
comma-shaped  baciiii  were  seen,  ivliicb  perhaps  shimhl  Im  regarded 
(U4  identical  with  Dunbar's  bacilli  i,  there  were  iibscrved  211  cjwes  of 
cholera  uotitra.s  with  2  deaths  in  tlif>  New  General  HoM]iital;  the 
moHt  cnreftil  bat^'teriolDgical  exainiuntinn  of  ilmse  tast-uamed  crises 
failed  to  sIjow  the  coiunia  liacilliis. 

It  is  possible  to  think  that  with  still  more  improved  and  thorough 
metliocU  of  esaminati<m  of  the  future  some  of  these  cases  of  su])- 
poMcd  cholera  nostras  will  Iw  found  to  lie  really  Asiatic  cliohM'a,  iho 
comma  baciiii,  dead,  yet  just  as  poisonous,  or  the  cholera  puison 
alouo  being  introduced  into  the  gastroiutcstinid  canal :  or,  as  Humpel 
thinks,  the  luicillus  may  have  been  killed  in  the  body  by  the  jmitec- 
tive  power  of  the  organism.  Yet  we  i-aniii)t  regard  all  casew  of  cholera 
nostras,  occurring  in  tlie  course  of  an  epidemic  of  Asiatic  cholera,  as 
of  that  nature. 

It  is  possible  also  that  certjiin  otherwise  Imrraless  raicrnljes  wliich 
perhaps  temjiorarily  tlo  not  grow  may  sometimes  acijuire  tosic  j)ro|>- 
erties  under  the  inflnence  of  the  same  etiological  fact<)r.s  of  time  and 
place  as  those  of  cholera  indica,  or  under  the  iuUueuce  of  the  cholera 
bacilli  or  cholera  poison. 

Symptome. 

In  the  symptomatology  of  Asiatic  cholera,  we  find  that  the  etio- 
logical factor  has  no  efi'ect  on  some  jiersons,  wljile  in  others  it 
produces  a  simple  diarrhtea,  and  in  a  third  gnmii  it  causes  severe 
atburks  of  true  cholera. 

Without  doubt,  the  same  holds  true  for  indigenous  cliolera.  Par- 
ticularly the  canse  may  lead,  in  s<njie,  to  diarrhiea  only;  in  others, 
to  typical  diaiThoea  and  vomiting,  arconipanied  by  severe  symiitonis. 
In  this  connection,  it  may  lje  slated  Ihiit  small  children  are  most 
liable  to  lie  attacked.  Here  we  see  cholera  nostras  \ery  often  coming 
immediately  after  milder  and,  at  the  l>egiuning,  symjitomlesH  dis- 
orders of  digestion,  or,  as  Heubner  very  justly  observes,  a  chroiiic 
digestive  disturbance  may  pass  over  towards  the  end  of  life  into  a 
disease  very  ranch  resembling  cholera. 

In   adults,  too,  for  one  or  more  days,  moderate  dinrrl]u,a  with 
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nausea,  ahdomiual  pains,  aud  flatulence  may  precede  tbe  real  attack 
of  cholera.  In  utber  cusea,  the  be^imuog  of  the  disease  In  ver>' 
Buddeu.  Tbe  initial  symptoms  are  jiain  in  the  region  of  the  atoitiiu'h 
or  ill  the  ubilomeii,  general  malaiae,  nausea,  aud  a  feeling  of  anxiety. 
Soon  symptoius  of  now  gastric,  now  enteric  disorder  become  most 
prominent,  First  eructations,  nausea,  aud  vomitin«  upi>ear.  The 
stomach  is  emptied  of  the  fcmd  which  it  contains,  without  tbe  latter 
haviug  necessarily  caused  the  disease;  later  the  vomitus  liecomes 
watery,  coutaios  uiucua,  and  is  yellow  or  green,  depending  upon  the 
greattfr  or  less  admixture  of  bile.  There  is  very  often  a  bitt«r  tuste 
in  the  mouth,  thought  to  be  due  to  i(eptone  from  the  inleatiual  caual. 
Now  the  diarrba'a  soou  begins.  Generally  this  l)egina  after  tlie 
patient  has  ex|>erieuced  abdominal  pains,  though  now  and  then  these 
pains  are  absent. 

Howpvei-,  this  order  may  lie  reversed,  the  disease  beginning  with 
dijirrlnr.'i  which  is  followed  by  tbe  vomiting.  Tbe  stools  are  brown, 
at  liret  formed,  later  watery.  Tbe  more  frequently  the  stools  follow 
each  other  the  less  are  they  colored,  aud  hence  very  much  resemble 
the  rice-water  stools  of  Asiatic  cholera.  Blood  in  the  dejections  is 
rare. 

The  (liarrhrea  aud  vomiting  may  follow  each  other  with  great  vio- 
lence, tlmy  may  nlterniitv  or  may  occur  simultaneously.  The  number 
of  the  often  stroug-aiuelliug  dejections  may  reach  an  alarmiug  height; 
the  passage  of  teu  to  twentji'  stools  in  twenty -four  hours  is  not  rare; 
tbe  abdomen  is  generally  very  sensitive,  most  freijuently  soft  aud 
di'Ughy,  biter  suiikfi].  Atljicks  of  colic  either  accompany  tbe  stools 
or  occur  spniitaneously,  Tbe  feeling  of  oppression  l)ecomes  greater 
and  often  bits  a  cliiiracter  resembling  that  of  angina  pectoris.  The 
tongue  is  gent-vally  thifkly  oouted,  aud  there  is  a  bad  taste  in  the 
motitli.  Great  thirst  make^  its  appearance  at  this  time.  In  a  few 
cases  all  Huids  are  immediately  vomited  uuebanged  as  in  tme 
cholera. 

The  more  strongly  marked  are  the  indiviilual  aynifitoms,  tbe  worse 
as  Ji  rule  does  the  general  condition  of  tiie  patient  become.  The  pa- 
tient!* ^ruw  fiiint  and  weak,  bhu.'  rings  form  under  the  eyes,  tbe  faoe 
is  shrunken,  tbe  pulse  liecomea  more  rajtid  and  weak.  Sooner  or 
later  a  feeling  of  drawing  aud  tension  occurs,  aud  cramiis  tuaV« 
themselves  felt  in  tlie  ciilvoa  of  tbe  legs  aud  in  the  feet;  cram])-like 
]iainH  also  occur  in  other  muscles  and  other  ])ortious  of  tbe  body,  jmr- 
tic'ularly  in  the  arniK  aud  lingers.  Painful  eructations  and  degluti- 
tion trouble  the  patients,  With  the  increaaiug  weakness  tbe  voice 
l)ecomes  husky,  the  respirations  are  more  frequent,  the  akin  is  ooW, 
cyanotic,  aud  covered   with  claiumy  persidratiou.     Now  we  hare  a 
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pichire  which  can  hardlj'  be  diatiuKuisbed  from  that  of  Asiatic 
chi>lera.  The  thread-like  |iiilae  aud  tb»  frei|iieutl.v  uomplete  supjires- 
sioD  oi  iiriae  make  the  reaemblanco  betwtjcn  these  two  formi*  of 
cholera  almost  comjilote. 

In  adults,  this  disease  seldom  cauaeB  death;  bnt  it  tpnuiiiates 
fatjilly  iu  children  more  frocjueutly.  Sometimtis  with  symptoms  of 
oppression,  at  times  with  complete  apathy,  now  and  then  with  con- 
tinued cou^idsions,  the  patients  fall  gradually  into  collapse,  the  eyes 
become  sunken,  the  eyelids  do  not  completely  close,  the  lips  and 
extremities  become  of  a  bhte-gray  color,  and  death  follows,  ofteii 
quite  snddeidy. 

Generally  the  disease  termiuates  favorably' ;  the  violent  diaiibrea 
becomes  leas,  vomiting  stops,  and  tlie  stomach  is  able  to  retain  Buids, 
Not  rarely  profuse  jierspiration  occurs  iu  the  staye  of  convalescence. 
The  more  violent  the  initial  symptoms  were  the  greater  is  the  pa- 
tieut's  exhaustion  on  their  cessation,  and  frequently  tbis  Mxbaur?- 
tion  leads  to  a  refreshing  sleep.  If  the  disease  has  developed  more 
slowly,  so  also  is  the  restoration  to  health  generally  less  rapid. 

Id  both  instances,  great  weakness  remntus  for  some  time;  there 
are  general  lassitude,  weakness,  and  cramps  in  tlie  legs  (particularly 
in  the  calves),  inability  to  work,  etc.  The  gastrointestinal  canal  re- 
mains very  npusitive. 

In  a  few  cases,  as  in  Asiatic  cholera,  there  is  a  stage  of  reaction. 
This  reactionary'  stage  may  e<.iii8ist  of  a  simple  fever  for  some  days, 
with  continued  gastric  symptoms,  thirst,  dizziness,  etc. ;  it  may,  bow- 
ever,  lead  to  that  clinical  picture  wLich  we  kuow  as  the  "sladinm 
comatosum"  of  cholera.  The  patient  Iwcomes  delirious;  the  fever 
alternates  at  times  with  subnormal  fcoiperatiire;  at  the  same  time, 
the  head  and  face  are  flnsbed.  the  pupils  generally  contracted;  the 
onrueal  reHei  may  be  absent,  the  skin  is  generally  warm.  Here,  uo 
doubt,  we  have  to  deal  with  secondary  toxic  effects,  in  which  a  cer- 
tain flooding  of  the  organism  with  the  i>roducta  of  intestinal  putrefac- 
tioD,  by  reason  of  the  damage  to  the  intestine,  probably  ]>lays  an  etio- 
logical rdle  in  adiUtion  to  that  of  the  tosiu.  The  fact  that  a  typical 
esunthem  may  develop  during  this  coma,  just  as  iu  that  of  true 
cholera,  fits  iu  with  this  view. 

Uumiiel  has  published  among  his  observatioDs  iu  tlie  New  General 
Hospital  at  Haiulmrg  an  instancn  of  llie  above.  Here  the  fxaiitln-m 
occurred  during  the  last  day  of  the  coma,  an<t  iuitiat*'d  a  febrile  stage 
which  led  to  recovery.  The  exaiithem  lasttul  seviTal  days.  Hin'h 
an  eruption,  however,  does  not  seem  to  Im>  very  frer|Ueut;  and  were  it 
Dot  for  the  fact  that  the  most  careful  bacteriological  examination  gave 
negative   results,  and  also  that  A'^iatic  cholera  had  been  absent  for 
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some  years,  tbe  preseucc  of  uu  c?txHutbeiu  might  lead  us  (a  tbink 
an  lodinii  etiology  of  the  {lisease.  Thiii  caho  was  abo  complicated 
by  an  infection  of  the  kidupy.  Tulasao  d»icribra  a  ttimilar  cotuplica* 
liou  III  a  cane  which  f^iideil  fatMlly.  AlTtH^tioii  of  tlm  kiduoys,  to 
greater  or  less  severity,  moreover.  seomH  geDerally  to  accompany  tbe 
vioV'ut  c)i«o«  i>f  cholera  nostras,  in  that  here  the  excretion  of  nrine  is 
completely  aboliuhetl  or  much  Ivmteucd,  with  tbe  development  of  pro- 
fa«i:i  diitrrbwn.  The  urine  may  t-ontaiu  albuiniii  and  epitholiid  casts; 
particularly  is  tliis  tbe  case  when  tbe  urine  ia  Hcanty  ai»d  after  tem- 
pornry  iiuiinn.  In  tho  obHervntions  ma<lf  on  cliolora  mMtnut  in  Ham- 
burg, albuminuria  was  observed  in  almost  fifty  per  cent,  of  the  casea; 
Wagner,  too,  ha^  madf  Ihe  Name  olwervatiouH. 

As  compared  with  that  of  Asiatic  cholera,  tbe  conree  of  cholera 
uixitraH  ia  generally  much  dhorter.  In  more  than  one-lialf  of  ths 
cae*f»,  the  diaeasc  (or  ita  severe  aymptfims  at  least)  lasts  a  few  daj^i 
or  a  few  hours  only,  n  bile  true  cholera,  even  in  favorable  iualancMt 
generally  lasts  Heveral  days.  A  further  differential  point  lies  in  the 
mortality  figurt^a  of  Witli  diaemiteH.  While  in  Asiatic  cholnra  of  mod- 
erate severity  tbe  mortality  is  more  than  fifty  per  cent.,  a  fatal  ter- 
mination in  indigenous  cholera  in  comiiaratively  ran>.  Taking  tbe 
average  of  many  cases,  tbe  mortality  of  tbe  latter  disease  ia  less  than 
ten  ]«r  cent.  Cases  like  t)»Me  iu  W««el,  in  whicli  five  out  of  six 
died,  leave  room  for  tbe  aaapicion  that  tlie  disease  waa  not  indige-uou 
gaatroeutoritis. 

As  a  farther  diagnostic  point  between  tbe  two  fonuft  of  cholera,  it 
ia  to  I»o  noti'd  that  a  cliuicjd  pictui-e  of  very  severe  illness,  con*- 
Hpoudiug  to  cholera  sicca,  with  absence  of  or  very  little  diarrbuM, 
has  not  yet  been  obecn-ctl  in  cholera  uo«(traa.  This  may  be  due,  as 
nnm)>el  observes,  lo  the  small  number  of  studies  made  in  tbia  coo* 
noctiou.  It  is,  bowovvr,  possiblo  that  the  |M)i»<)U8  produced  by  tbe 
liacteria  of  cholera  noHtraa  are  leas  active  than  tbme  of  Aaiatie 
rliolera,  and  iH-cnmc  nctivi-  only  when  the  boiiy  in  very  much  weak- 
ened! by  jirofuse  iliarrhcea,  or  when,  by  loss  of  the  intestinal  epitlielial 
covering,  almorption  of  toxins  can  more  readily  occur.  Wlien  this 
oonirs,  however,  tbe  disease  enters  ujMin  a  stage  which  clinically  may 
Ijelotig  t4i  cither  of  the  two  forms  of  cliolcni. 

In  the  majority  of  tbe  caaea  of  imligenous  gaatroonteritia  the 
violeut  and  M>vere  symi>toms  soon  cease,  and  then  convalescence  seta 
iu  relatively  rapidly. 

Tbe  nnfavorable  cases,  however,  fully  resemble  Inte  cholera.  All 
tliera[keiittc  nieaxnrf'a.  hot  Imths,  fcM  injections,  snbcataneons  and 
intravi^noiiM  iufiiaions  of  salt  Holntious.  produce  but  l«mporarily  good 
rvflults;  tbeae  soon  fail,  the  pulse  disap|>ears,  tbe  secood    heart 
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ooDod  can  no  longer  be  heard,  nud  death  followB  progressive  coldness 
of  the  bodv  or  paralysis  of  respiiatiou. 

Little  is  known  of  the  setjueW  of  cholera  nostras.  Painless  diar- 
rha>a,  indeed,  ma>  contiuue  mau.v  weeks  after  recoverv  from  an  acute 
attack ;  and  for  a  louj;  time  this  diarrhait  returns  after  every  uttemjit 
til  feeil  the  patients  upon  an.v  diet  but  milk  and  bruths.  In  some 
liatientH.  there  is  a  certain  weakness  of  the  gastroiutestiual  canal  fol- 
lowing an  attack  of  cholera  nostras.  Neurastheuii'  symptoms  also 
toay  follow  an  attack  of  cholera  nostras,  or  a  previously  existiog 
aeuraathema  may  be  e^a^erated. 

Pathological  Anatomy. 

In  the  rare  cases  of  death  among  ivdulte,  do  specific  lesions  have 
as  yet  beeD  discovered. 

The  iKxly  shows  a  certain  similarity  to  thut  of  a  person  dead  of 
Asiatic  cholera  as  regards  the  color  of  the  akin,  mucous  membraues, 
and  unils,  as  well  as  the  tension  of  the  muacles.  The  o|)Gufd 
abdominal  cavity  also  looks  the  same,  quite  often,  in  the  two  forms. 
Yet  the  serosa  iu  cholera  nostras  does  not  show  such  an  extensive 
and  pronounced  red  color  as  is  seeu  iii  .\siatif  cholera.  The  injec- 
tion of  the  blood-vessels  most  often  appears  only  iu  streaks.  Fre- 
quently small  subperitoneal  ecchjmoaes  havo  been  obser%ed. 

The  mucosa  of  the  stomach  is  much  reddened,  that  of  the  iut<?s- 
tines  is  often  bared  of  its  ejutlielium  anil  studded  with  hemorrhagi^s; 
the  intestinal  contents  are  generally  onljc  watery,  ndorlesa,  and  con- 
taining shreds  of  the  desqiiamat'^d  mucous  membrane.  Tolusse  has 
also  observed  sloughs  iu  the  colon. 

Heubuer  has  f»mnd  marked  microscopic  chaugeN.  Evpu  the 
stjitmach  mucosa  showed  a  partial  degeneration  of  the  supcrficia,!  epi- 
thelium. The  glaujidar  and  surface  epithelium  of  the  jejuuum  and 
particularly  of  the  ileum  showed,  on  the  other  hand,  very  marked 
changes.  This  eiiithelium  waa  not  cumiilelely  tlirowu  off,  ils  in 
Asiatic  cholera,  but  appeared  as  dull,  cloudy,  uou-uu clouted  flakes 
iu  which  no  distiuctlj'  detined  cells  could  be  made  out.  Some  of 
these  glassy,  flake-like  mosses  contained  vacuoles;  in  a  few  instance.-) 
nuclei  or  traces  thereof  could  l>e  made  nut,  yet  they  did  not  stiiin 
clearly,  nor  did  the  cell  protoplasm  etaiu  as  distinctly  as  usual.  Be- 
aides  these  lesions  there  were  found  hypenemia  of  the  capillaries  and 
axlema  of  the  subniucosa.  Thus  the  changes  of  the  iuteHliiial  p|'i- 
thelium  are  similar  to,  though  by  no  means  as  pronounced  as,  those  of 
Asiatic  cliolera. 

The  remaining  abdominal  organs  iu  cholera  nostras  show  imirked 
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injection,  parlicularly  —  its  iiww  aiwl  then  observed  —  tlie  kidney. 
Tiitf  kidui^y  i-nrtes  iti  these  oases  was  swoUou  ami  cloudy.  lUicro- 
Hcopically  there  were  found,  bestdeH  scattered  changes  in  the  [mreo- 
chyma  of  tb€  kidnvy  cortt-s,  n  niniilar  ck>udi»e88  «Dd  swelling  of  the 
renal  eiiitheliam  with  jmrtial  degeneration  of  the  same,  jnstas  we  find 
in  the  lcidnf>.T  of  cbolora  indica,  thnugfa  tho  chnugiw  w«re  not  of  so 
iut<-itt«c  a  degree  na  in  the  latter.  In  a  particalarly  severe  case  of 
cholera  noHtriu)  i>ccurnng  in  an  lulult  who  died  in  coma,  Tola«8« 
aseerta  that  ho  found  the  same  marked  anatomical  changes  of  the 
kidney  as  are  seen  in  Asiatio  cholvra.  Ho  tbi^  uuAtomicid  difTvirpncv 
between  the  two  diseases,  as  regards  the  kidneys,  which  was  noted 
especially  by  Klebs,  seems  uoi  to  exist. 


Diagnosis. 

Th«  diagnosis  of  eliolora  iKistraa  pretentn  special  diflSciiltie«  to 
the  differentiation  from  ebok-ra  inUicn,  when  we  are  in  the  presence 
of  Ml  epidemic  risitatioa  of  the  latter  disease.  Daring  the  coarse  of 
an  epidemic  of  jVsiatic  cbulorn  wi<  niUKt  itlways  n>nK'Uil>er  tlie  poHsi- 
bUity  of  tlio  occnrrence  of  cases  of  cholera  nostras  at  the  same  time. 

It  is  to  be  noted  at  the  beginning  that  the  apiH.>:urancie  vi  the  stoics 
alono  allows  a  difforenoe  between  the  twodisMises;  and  that  se^'erc 
illness  due  to  indigenous  cholera  can  I>e  accom[mnied  by  the  pasiAge 
of  light  yellow-colorod  stools,  while  in  seven)  cases  of  the  Indian 
form  I  have  almost  never  observed  the  absence  of  rioe-waler  stoolfl; 
ynt  iu  mild  attacks  of  tb«  latb-r  <lisLW4c  colored  stools  do  occiur. 

The  premonitory  diarrhnea  of  Asiatic  cholera,  formerly  looked 
upon  as  a  diffi'mutiul  ditigmiHtio  factor,  did  not  maintain  its  signifi- 
cance as  such  during  the  epidemic  of  Hambnrg.  Tlicro  is  thus 
luudlf  any  other  differentiation  iwissiblo  than  the  proof  of  the  ab- 
flenc«  of  the  cholera  spirilla. 

It  is,  however,  to  bo  kept  in  mind  that  cholera  indica  generally 
attacks  a  greater  namber  of  individnals;  tliat  it  is  of  decidedly 
longer  duration  than  the  indigenous  form ;  that  the  mortality  of  the 
latti-r  disease  is  a  much  snudler  one ;  that  in  cbolera  indica  tho  symi>- 
toms  of  intoxication  generally  ajtpear  after  rery  profuse  diarrhoea. 
All  of  tlieso  diagnostic  )>oint8  are  particularly  valnnble  in  those  plans 
where  caaea  of  Asiatic  cholera  have  not  occurred  for  a  long  time,  and 
where  any  connection  with  a  centre  of  cholera  iofeetion  can  bo  ex- 
cluded. However,  nJI  the^e  diagnostic  factors  by  no  means  make 
minece«aary  a  careful  bacteriological  examination. 

The  importance  of  this  was  well  slioun  by  the  nccarrence  of  a 
small  epidemic  of  cholera,  which  broke  oot  in  the  neighborhood  of 
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Mayence  in  1886,  without  any  other  kuown  case  of  Miatic  cholera 
liiivii))^  Dccnrrecl  in  Germany,  and  without  tho  coui'se  of  travel  of  th« 
epidemic  having  been  clearly  made  out. 

Other  diseases  than  cholera  iudica  hartUy  come  iuto  consideratiou 
as  rejjards  tlie  differential  diagnosis.  Since  cholera  noatras  is  a  dis- 
ease which  can  be  protliiced  through  the  most  varied  causes,  it  will 
always  be  the  physician's  task  to  seek  for  tho  etiological  fact^ir  in  the 
indiWdna!  case  or  cases,  whether  this  factor  be  the  poison  or  poisons 
contained  in  the  iu^iiesled  food,  or  whether  the  disease  lia«  been  pro- 
duw'd  in  si'ln  by  the  action  of  microorgamtims  iu  the  gastrointes- 
tinal canal. 

It  is  uatiiral  to  recall  that  certain  jioiaous,  such  as  arsenic, 
solanine,  and  colchicine,  can  protliice  a  condition  similar  to  clinlera 
nostras,  and  that  these  poisons  may  be  given  with  criminal  intout. 
In  such  cases,  the  diagnosis  will  be  possible  only  by  chemical  exami- 
nation of  the  vomitns  or  of  the  stomach  coutj?ut8. 

We  shall  probably  in  tlie  future  learu  to  recognize  a  large  number 
of  poisons  which  can  produce  the  cliuical  picture  of  gastioenteritis. 

Frognosie, 

We  have  seen  above  that  cholera  nostras  only  rarely  causes  death. 
This  fatal  termination  occurs  moht  fre(iueiitly  in  children,  the  danger 
being  greater  the  smaller  and  weaker  they  aie.  In  the  aged  and 
invalids  this  disease  also  has  its  dangers;  among  such,  violent  and 
involuntary  dejections  of  rice^water-Iike  stools,  collapse,  small  pulse 
accompauyiug  a  cold  and  clammy  skin,  cyanosis  of  the  lips,  ears, 
and  fingers,  are  to  be  looked  u|>on  as  si(iim  timli  wiiiiiis. 

Strong  individuals  can  withstand  the  apparently  severest  attacks. 
In  such  patients,  improvement  generally  occurs  in  the  most  surpris- 
ing manner,  90  that  it  is  here  necessary,  despite  the  severity  of  the 
disease,  to  be  guarded  in  making  an  unfavorable  prognosis. 

It  appears,  moreover,  that  some  individual  epidemics  of  cholera 
noatTM  are  accompanied  by  higher  mortality  than  others;  thus,  in 
the  Hygienic  Institute  of  Bresku,  from  1893  to  180.5  there  were  one 
hundre<l  and  seventy  cases  received  from  Silesia,  with  seventy  deaths. 
The  mortality  of  cholera  nostras  depends,  no  doubt,  chiefly  upon  the 
degree  of  virulence  and  the  (juautity  iu  each  individual  cose  of  the 
exciters  of  the  disease. 

Treatment. 

The  first  duty  of  the  physician,  in  treating  cholera  nostras,  is  the 
removal  of  the  poisonous  snlistanres  from  the  gastrointestinal  canal. 
Only  rarely  will  it  be  possible  for  the  physician  to  remove  the  cause 
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fi-om  the  stotuscli  b;  lavage  or  the  esliibitioD  of  emetioi,  tlmtt  pro- 
duoitjfi;  very  n\>ii\  recovery.  Ax  a  rule  the  dieturbiu^  clomentH  have 
alrea<ly  paHueil  into  the  iuteatiues.  It  is  thus  tbe  object  of  tbvra- 
pouticH  tu  ri'trioro  these  products  from  the  iutestiueo  aud  to  prevent 
ftirtlier  absorption, 

Siocu  the  ptitiwut^  nro  gOD«rully  iu  the  8t«go  of  iutoxicstion  wti«n 
they  come  under  the  jihysician's  care,  rapid  treatment  is  nrmmiTj 
Id  tbe  majority  of  c4mo«,  CABtor  oil,  from  one  t»  two  tableapooiifiils, 
or  calomel  can  lie  given,  according  to  the  patient'a  coDditiou.  In 
adnlts,  ciilouiul  in  doui-M  of  0.2  giu.  (gr.  Uj.),  givvu  ouce  or  repeated, 
may  l>e  preticribed ;  in  children,  calomel  can  be  given  in  do(te«  of  0.01 
to  0.06  gm.  (gr.  j  to  i.).  Since,  iu  gcueral,  children  bear  calomel 
quit«^  well,  it  will  do  no  harm  to  give  the  above  dofiea  more  frei(aeiitli'. 
Wootl  rucomniciids  the  pre^criptiou  of  opium  with  c&lomel;  I  have 
had  no  experience  with  this  combination,  bat  I  have  doobta  of  the 
atility  of  opium  iu  such  vAUfn  in  which  we  try  to  got  rid  of  irritating 
material  from  the  intestinee  by  increasing  the  peristalsis. 

Since  the  iiiodiciues  given  by  the  mouth  are  very  often  vomited,  it 
ma;  be  necessary  to  empty  the  intestinal  canal  as  much  as  poaaible 
b;  rectal  euomuta.  For  thin  purjK)«e,  wo  ui»y  employ  ttoup-water, 
with  or  without  the  addition  of  castor  oil,  or  simple  boiled  water, 
with  the  addition  of  glycoriu  (IW  to  200  gm.  =  ;  iij.  to  vi.).  Ae- 
ronling  to  Ofiiersich,  rectal  injections  of  large  qoantities  of  lannin 
solution  (1 : 1,000)  are  useful.  It  itt  imesiblo  that  the  tanniu  may  com- 
bine with  the  poisonona  materials.  The  li<]uid  to  l>e  inje«-ted  u 
warmed  to  40°  C.  (104  F.),  and  then  lujurcd  Into  the  irrigator;  here 
and  in  the  tub  it  coola  to  38^  C.  (100.4  F.  ).  Then,  witli  the  least 
possible  pirtMurv,  the  fluid  i»  nUowcd  to  flow  into  the  rcti'tum.  Often 
the  duid  becomes  mixed  with  intestinal  contents  and  is  immediately 
returned ;  there  i«  no  reason  iu  Uiui,  however,  for  not  continuing  with 
the  injection  after  a  short  pause.  In  this  manner  it  i»  often  [H>wibl« 
to  iutroduce  hirgu  quautiticH  of  iluid  into  tLL>  rectum,  a  part  of  which 
will  remain  behind,  the  greater  [tart  being  mixed  with  intestinal  con* 
tenia  and  returned  from  the  IkiwkI. 

During  the  employment  of  these  eneinata,  however,  aymptoroatic 
treatment  must  not  be  lost  sight  of.  Two  indicatiouM  Lave  oome  into 
consideration.  The  more  im)iortant  indication  la  the  prevention  of 
threatening  paralysis  of  the  heart.  Iu  mauy  ca)W!«  the  puhw  early 
becomee  very  small,  only  one  heart  soand  is  heard,  the  patient's  idcia 
is  cyanotic.  In  such  cases  it  if  necessary  to  restore  the  circulation 
as  rapidly  as  i>oesible.  Bcsidea  the  warm  euemata,  which  iu  this 
connection  often  give  favoi-able  reanlta,  the  most  important  procedure 
IB  the  hot  bath,  tbe  patient  being  wrttp|>ed  in  wooUeu  blankets  imn^ 
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dbtely  ufter  tlie  bath.  To  tliU  Lot  Ixitli  iimv  1>a  Atlded,  de{)ODdiiig 
flpOD  the  qaantit.v  of  water.  100  to  200  gm,  (  ;  iij.  to  vi.)  of  luuittJtrd 
flour,  iu  the  wiiv  describeii  in  the  section  on  tlie  treatment  of  Asiatic 
cboler»(iiage430).  It  is  said  that  the  mustard  Hour  has  a  more  power- 
ful action  wlieu  stirreil  in  cold  witter  before  bciiig  added  to  the  bath. 

It  is  likewise  judicious  to  give  the  patients  small  i|uautities  of 
warm— or,  if  these  l>e  vomited,  cohl— drinks.  With  tbe  carrying  out 
«f  this  meiliuktiou,  tlie  sei-oud  factor  of  the  8\  luptomiitii'  treatment  is 
to  be  ke]it  in  x'iew,  viz.,  the  prevention  of  thickeuiug  ami  ^tagnatiou 
of  the  bl<KH). 

Geuerally  the  absorptiou  of  fluids  is  prevented  b.v  vomiting.  If 
thid  bo  so,  the  stomach  should  b^  wished  out  whenever  it  is  possible 
to  do  it,  since  no  therapeutic  measure  stops  the  voinitiDK  so  <[uickly 
as  this;  partiouliirlv  iu  children  I  have  found  this  nieasiirc  tbe  lieat 
for  the  relief  of  vomiting. 

If,  for  any  reason,  lavage  of  tbe  stomach  caunot  l)e  carrii-d  out 
(thoogb  this  ought  onlv  i-arelj'  to  be  the  case),  the  vomiting  ma.i' 
sometimes  \>e  f|uieted  by  the  swallowing  of  small  pieces  of  ice  or  tbe 
giviug  of  small  doses  of  chlonil  hydrate: 

R  Chloral  liyilniie 1   (gr,  xv.) 

DIstUlei)  wnter 60  {'iiM.) 

M      SIg     One  Uiieimonfiit  n*  nrdftcd. 

Resorcin  is  recommended  in  attacks  of  gastroenteritis  after  tbe 
foUowiug  formula: 

B  Itesorcin.- 0.5-1. Ti  (gr.  viij.  jiiiij.l 

Distilled  water 100.0  (  =  llj  ) 

M      Siy  :  One  l«napoonfiil  every  twolioura. 

This  sbould,  however,  uever  Ite  giveu  in  well-marked  cases  of  cholera 
nostras.  The  beat  drink  is  hot  tea  or  coffee,  witb  ii  smtill  i|Uiuitity 
of  cognac  (oue  to  two  teaspooufuls  to  tlie  cup),  takeu  in  teaspoonfnl 
doses.  In  a  similar  manner,  liquor  animouii  anisatuM  can  bi<  given, 
five  to  fifteeu  drops  every  oue  or  two  lioui-s  iu  liarley  Mati'r  or  gruel, 

Now  and  then  warm  drinks  cannot  Iw  taken,  Tbeu  smidi  pieces  of 
ice  or  cold  champague  should  Ik*  tried.  On  the  wliole,  however,  we 
dhouht  be  careful  in  the  use  of  alcohol:  often  its  favorable  effect  lusts 
but  a  short  time.  We  may  also  try  plain  ice-water,  which  is  iu  gen- 
eral to  be  preferred  to  the  carljonated  waters,  since  the  latt^-r,  accord- 
ing to  my  experience,  increiise  the  vomiting.  For  cases  of  obstinate 
Tomiting,  Lieberraeiftter  recommeuils  rejieateil  small  enemata  of  80  to 
100  c.c.  (  z  iiss.  to  iij.)  of  chamomile  ten,  each  containing  five  drops 
of  tinctare  of  opium. 
Vol,  XIV— I» 
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In  threatening  collapse,  Itypodermic  iujectious  of  campliorated  oil 
Bhoiikl  be  giveu.  the  camphorated  oil  being  preferable  to  alcohol  in 
that  it  does  not  liave  any  uutowanl  after-eflet'te.  By  all  these 
methods,  the  circulation  is  often  improved  and^what  is  particularly 
to  lie  desired — perspiration  is  ijrodiiced. 

lu  more  obstinate  cases  the  effect  of  the  hot  bath  upon  the  circula- 
tion of  the  skin  can  be  strengthened  Ii.\'  rejieatiug  the  bath  oft«D  and 
by  rubbing  the  skiu  during  the  bath:  furthermore,  after  the  patient 
has  been  enveloped  in  the  wooUen  blunketa,  the  reteution  of  warmth 
can  be  increased  by  surrouuding  him  with  hot-water  bottles  or  hot 
sand  bags. 

I  do  not  know,  from  personal  esi>erienc6,  whether  the  same 
results  may  !«  achieved  in  cholera  nostras  by  a  cold  sponging  at 
12"  C  (53.(1'  F.),  accompanied  with  friction  and  rubbing  and  then 
envelojimeiit  in  woollen  blankets,  aa  can  be  secured  by  the  hot  baths. 
I  have  always  had  doubts  about  tlie  utility  of  further  withdrawing 
bodily  warmth  iu  the  case  nf  a  jiatient  with  subnormal  temperature. 
However,  it  may  Iw  possible  that  the  application  of  cold  accomplishes 
the  same  renults  im  lieat. 

As  a  powerful  stimulaut  and  irritant  to  the  skin,  in  cbildreD, 
Lebert  recommend?  wnifijiiug  the  patient  in  a  cloth  which  has  been 
dijijied  iu  a  strong  muHtard  iufuHioii,  iu  addition  to  the  use  of  the 
woolleu  blanket;  the  patients  remain  tlius  enveloped  for  one-half  to 
one  hour.     This  procedure  is  repeated  several  times  during  the  day. 

If  all  these  metliods  fail  us  and  the  st-age  nf  asphyxia  still  con- 
tinues, it  becomes  our  duty  to  iir(H.'eed  to  iufusiou  nithoiit  further 
delay.  The  intravenous  infusion  would  here  accomplish  the  quicker 
result;  but  in  practice  this  procedure  cannot  very  often  !«  carried 
out,  heuce  the  Huljciitaneous  infusion  must  be  substituted;  indeed, 
Hager  ascribes  better  actiim  to  tlm  hitter.  (See  article  on  Asiatic 
cholera,  section  on  treatment,  page  435. )  In  a  case  of  cholera  nostras, 
Rumpel  has  recently  ti'ieil  to  introduce  large  ijuautities  of  alkaline 
fluid  into  the  stomach  by  means  of  the  stomach  tube,  aud  then  more 
rapidly  forcing  the  toxins  from  the  body  by  means  of  stimnlalin^ 
diuresis. 

Oeneially,  after  recovery  from  an  attack  of  cholera  nostras,  there 
are  no  seipiehc.  However,  recently  we  have  observed  cases  in  which 
there  was  a.4  a  sequel  a  condition  renembling  the  cnmat^ise  stage  of 
cholera  iudica.  Similar  observations  have  been  made  by  Grieainger 
and  Trfiuwseaii.  ,\iter  the  real  attack,  gastric  symptoms,  dizzines*. 
colic,  and  cramps  may  continue  for  some  days.  The  tl)era)>entic 
measures  here  indicated  are  similar  to  those  described  in  the  articl« 
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The  contiuued  dJBturbances  of  the  digestive  functions,  which 
sometimes  occur  towanls  the  end  of  choleni  ni^isti'as,  will  reqiiire  the 
same  careful  atteBtion  as  the  similar  conditions  following  Aiitiatic 
cholera. 

The  hiblmjifiphy  of  cholera  nostras  will  be  found  in  conjunction 
with  that  of  Asiatic  cholera  on  page  441. 


li  ,■  ^ 


ASIATIC  CHOLERA. 


BT 

THEODOR  RUMPF, 

BAHBURO. 
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Tbe  name  cholera  lias  for  hunilreds  of  veai-s  been  tlie  term  used 
for  a  diaeafie  wliicli  begins  with  iliarrl]i.cH  auil  vomiting,  in  followed 
by  a  severe  cHuicnl  picturo— iiiurki?il  weiikuess,  cntrnps  or  9|nisiinnlic 
CoutriLctions  of  tbe  muscles,  cynQotic  color  of  the  skin,  unci  great 
miutcular  wealmees—awl  iu  imlividiial  cast^a  leads  to  iWth.  Thi:? 
diaeoMe  apixyired  sometirues  iu  single,  sometimes  in  aggregated  cases 
(small  epidemics),  j>articularly  iu  summer  and  in  nutiimu.  Now, 
whou  in  the  year  1M7  and  the  period  following,  the  severe  epidemic 
dineatte  with  siiuiliir  symptoms  but  with  a  groater  mortality  which 
preceded  from  India,  received  tJie  name  of  cholera,  it  became  ueces- 
8«ry  to  distinguish  the  two  diseases  from  eadi  other  by  h.  special 
term.  Therefore,  that  of  Enmpe  without  cnuveynuct?  of  the  native 
Indian  disease  was  designated  cholera  nostra-s  (also  C.  Europa-a  or 
wrongly  C.  sporadica),  whereas  the  Indian  dieeiue  received  the  Hur- 
uatne  of  its  native  land,  India,  or  less  specifically  that  of  the  entire 
continent,  Asia. 

History. 

Cholera  Indira  or  .\siatica  receives  its  title  from  itM  native  land, 
Xudia.  The  original  home,  the  eiideiriic  district  of  chnlera,  exists 
in  the  Bouthoru  jiart  of  the  province  of  Bengal  in  that  low  country 
through  which  the  many-branched  Ganges  Hows.  Tho  iirincijial  city 
of  this  district  is  CalcnttJi.  In  this  territi>ry  the  rhojera  rriiiiiins 
mildly  endemic  |>ractica]ly  all  the  year  rniind.  frequently  so  tliat  ita 
nia:^imilia  ap]>enrs  in  April,  a  favorable  mnuth  for  the  disi-ase  on  ac- 
count of  the  heat  and  slight  amount  of  rain,  it^j  niiuimnm  iu  tlie 
warm,  wet  August.     This  is  not,  however,  the  invariable  nde. 

According  to  the  descriptinns  of  Bvyden  tliis  region  possesses  a 
mnstaut  warm,  moist  climate,  caused  bcitli  by  the  low  siluatimi  as 
comiMired  to  the  surrounding  mountains  and  the  enormouH  amounts 
of  water  which  the  Ganges  and  Brabninpiitrn  from  the  uorthf-rn  uud 
8nuttieru  slojies  of  the  Himalayas  and  fvonj  the  nionutainons  rei^ions 
between  Assam  and  the  valley  of  Irriwaddy.  carry  tlirough  in  numer- 
ously branched  streams.  And  this  humidity  of  the  soil  is  still 
farther    increased   by  the   8o-calle<l   muusoou,  a  sontlieasteru  rain- 
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biiuging  wiml;  as  a  reisult  of  these  iuflueui-eH  the  amiual  rainfall  aver- 
ages seventy  inches.  It  iiiuy  also  be  of  ituportauco  that  «veu  th« 
period  during  which  cholera  rages,  called  in  general  the  hot  and  dry 
season,  is  iu  do  sense  eutirely  free  from  rain.  Whether,  besides  thla 
region,  other  parts  of  luilia,  such  as  the  curi»t6  of  Malabar  uud  Malwa 
as  MacPhersoL  seems  to  tliink,  are  to  be  designated  as  endemio 
cholera  districts,  is  still  au  open  question. 

From  the  first-meDtioued  eudemic  territorj",  the  cholera  spreads 
practically  yenr  after  year  over  the  greater  or  lesser  part  of  India  aud 
the  su  no  nil  (Hug  countries  of  Asia,  aud  thence  has  invaded  Africa. 
Europe,  and  America  iu  six  epidemic  marches.  The  thorough  in- 
V6sti«iitious  of  MacPhersou  have  shown  that  the  first  Europeans  wlio 
cami^  to  India,  the  Portuguese,  found  the  eholttru  a^  lui  endemic,  at 
timea  epidemic  disease.  It  is  said  that  as  early  as  1543  a  great 
I'hiilera  e|iidemic  was  obsened  iu  Goa.  Macnamnra  traces  the  origin 
of  cholera  to  a  still  earlier  date,  According  to  him  cholera  was 
known  long  iMjfore  the  Christian  era.  The  Indian  Ji^cnlupiuti 
Charaka  (who,  according  to  the  belief  of  the  Hindoos  was  taught 
directly  by  the  god  Dhiiuwantari)  and  his  I'Upil,  b()th  of  wliooi 
lived  aud  worked  in  the  uorthwestero  provinces  hundreds  ai  years 
before  Christ,  undoubtedly  described  the  course  of  cholera  from  the 
iliurrhn-a  and  vomiting  of  the  lie^jinning  of  the  disease  to  the  blne- 
uesH  of  the  lips  and  uails  in  the  algid  stage,  and  the  vox  cholerico. 
Tlie  disease  was  callnl  vishuchikil  or  nshiihi  (vomiting  dyseut^-ry), 
also  nirtiripa  (iutoHtiual  colic\  and  according  to  some  aathore, 
mordi'chiu  (rapid  deatli?!.  Suvfirtheless,  within  recent  times,  [lar- 
ticularly  on  the  part  of  It.  Koch,  a  doubt  has  l^eeu  raised  as  to  the 
antiquity  of  cholera.  Koch  regards  the  reports  of  the  older  epi- 
demic;n  as  very  doubtful,  aud  exprpsses  it  as  his  opinion  that  bfr 
fore  1817  gtinuine  cholera  was  not  endemic  in  any  part  of  India. 
Baling  his  hopes  ou  this  belief  lie  coiifideutly  thinks  that,  with  euer- 
gotic  prophylactif  measures  iu  Mailras,  Calcutta,  and  Bnnibny,  we 
shall  be  enabled  to  limit  the  cholera  once  more  strictly  to  India,  and 
then  to  cause  its  complete  disappearance. 

TheHo  viijws  of  Koch  rerjuirc  us  to  undertake  a  new  examination 
of  the  idder  accoiuits  of  the  occun^ence  of  chclsra  iu  India,  In  this 
respect  the  oldest  Indian  communications,  of  which  Macnamara  in- 
forms UB,  must  first  of  idl  Ite  verified.  According  to  the  conrteoiu 
communicatious  sent  me  by  my  former  colleague.  Prof.  Justi  of  Mar- 
burg, the  time  nf  Sn^ruta  as  of  the  other  uiuuerous  Intliau  aaibors  m 
uncertain.  Kurrntit,  who  concluded  the  system  of  Indian  medical 
science,  probably  lived  Iwtween  the  sixth  and  eighth  century  ot  the 
Christian  era.     The  Arabian  Fihrist  fa  literary  encyclopedia)  informi 
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TiH  that  the  work  of  Char&ka,  the  predecessor  nf  Saynita,  was  trana- 
fioneil  iiito  Arnliiau  Ituia  n  Feraian  translation.  The  trauHtatiou  vl 
these  Indian  works  into  the  Persian  took  place  priucipally  under 
ChiiHrun  I.  (531-578),  and  if  Sui,nita's  work  whs  in  existence  at  tbat 
time,  then  they  would  have  had  recourse  to  tbis  uud  not  to  the  work 
of  Charaka,  which  was  superseded  by  that  of  Su^i-uta,  The  eighth 
centary,  however,  ih  cfrtainly  the  Intest  epucli  at  which  8u(,Tiita 
oould  have  tlourished,  Iiecaiise  his  Tajun^eda  was  tranelaUnl  into 
Arabian  by  an  ludian  doctor,  during  the  time  of  Haroiin-aUBashid 
(786-8001. 

The  de9cri|ition  by  Su<^ruta  of  the  clinical  picture  of  the  so-called 
vishuchika,  for  the  trauslation  of  wliich  I  aoi  indebted  tu  Prot.  Jnsti, 
is  very  suggestive  of  Indian  cholera.  After  mentinning  various  dis- 
turliances  such  as  diarrhita,  vomiting,  thirst,  darling  |iiiin,  deufuess, 
it  further  si^aks  of  "  the  person,  whose  teeth,  Hps,  and  nails  jire  blue, 
whose  consciousness  is  slight,  who  is  tormented  with  vnmiling,  wbnse 
eyes  are  sunken  in  their  sotrkets,  whose  voice  is  woak,  whose  joints 
are  all  relaxed."  However,  inaHinnch  its  in  India  sporadic  casps  of 
non-epidemic  cholera  also  occur,  a  jiositive  opinion,  in  the  absence  of 
more  definite  statements,  in  regard  to  the  epidemic  character  nf  the 
disease  is  impossible.  But  we  have  further  evidence.  In  the  Vedas, 
which  in  part  are  older,  in  part  of  the  same  nge  as  Sur^nita's  work, 
there  i.t  found  a  passage  in  whicli  the  vishiichika  is  iiersonified  as  it 
were  and  as  the  pest  maiden  is  implored:  "May  the  vialn'ichikii 
which,  both  tiger  and  wolf,  does  not  touch  the  feathered  falcon  and 
the  lion,  protect  these  from  terror  and  need."  The  offering  nt  prayer 
lor  the  turning  away  of  a  plague  is  familiar  enough  to  ua,  but  that 
snch  a  prayer  should  be  institute<l  as  a  protection  against  sporadic 
cases  of  cholera  seems  very  improbable  to  iiie  as  well  as  to  Professor 
Jnsti.  Nevertheless  I  mnat  not  neglect  to  state  that  Albrccht  Wi'bor, 
the  celebrated  Sanscrit  scholar,  has  expressed  a  different  oiiiniou 
concerning  this  passage,  We  possess,  however,  further  strong  evi- 
dence that  endemic  cholera  existed  before  1S17  in  Somierat's  book  of 
travels  in  £ast  India  and  China.  In  this  we  find  it  stated  that  in  a 
few  j-ears  sixty  thousand  people  died  of  a  plague,  the  symptoms  of 
which  consisted  in  watery  diarrhoea  (often  thirty  movements  in  five 
to  six  hours)  with  vomiting,  complete  loss  of  strength,  burning  thirst, 
a  feeling  of  anxiety,  retention  of  urine,  loss  of  voice,  coldness  of  the 
bands  and  ears,  and  sinking  of  the  eyeballs  iu  their  scnkrls.  I  know 
of  no  epidemic  disease  other  than  cholera  which  coulil  Im  understood 
from  this  description.  It  appears,  however.  tLnt  after  this  great  epi- 
demic there  was  a  period  of  rest. 

The  next  accounts  of  the  plague  date  only  from  1817.     After  it  had 
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appeAred  in  Bengal  in  the  .year  ISlfi,  it  nirivet]  in  Jeasore  in  A 
1817.  Looked  upuu  at  tiu)  b9({imiin({  aa  tlie  onliuary  opiili>iuic 
that  fieriod  of  tlie  year,  it  soon,  ou  aecoimt  of  tlie  ffreat  mortality, 
caused  a  jiauic  o(  terror,  and  this  increased  still  mor«  when  tLe  dis- 
Oftse  8iin>«d  from  one  coinmunity  t»>  auotlier,  from  distrirt  to  district, 
travelled  over  all  Ben^,  and  also  found  no  impediment  in  the  motut- 
tains  of  Biiiidflouiid  and  Kowab.  At  tliis  jxiriod  aI«o  tlie  imus 
cholera  was  Riven  for  the  tirst  time  to  this  disease,  which,  as  lukm 
dtalea,  spread  like  the  ploKue  from  th«  Onug^s  practiciUly  to  tltf 
Indus,  and  from  northern  Bengal  over  the  greater  part  of  the  Indian 
jtouiuHula.  8ydenh«ni"»  report  iii>ou  na  opidoniic  olwer^ed  hy  him  in 
the  years  1669,  1674,  1675.  and  1676  and  described  under  the  naniB  ■ 
of  cliolora,  was  doublionpi  the  cause  of  this  desi(:uHti<iii.  And,  accmnl- 
iug  to  the  Indian  observations  and  the  coni)>arisou  with  the  descrip- 
tions  of  Sydenham,  Uk-iv  wem^  to  Iiavu  Ix^wn  »otno  {tronud  for  the  ■ 
ideutification  of  these  two  difieases.  Diarrhoea,  vomiting,  anxiety, 
cramps  of  the  legs  and  arinw,  coldness  of  the  extrftmilies.  and  fatal 
terminatdon  within  tweuty-foar  hours  are  the  most  important  symp- 
toms of  t}it>  ejtidomio  disease  descril>od  by  Sydenham.  Still,  tlu» 
description  might  be  applied  ratlier  to  numerous  cases  of  native 
dyaastery,  especially  since  iMiuful  evuctiation  and  dist«utioD  of  Ui« 
intestines  are  also  mentioned  among  the  symptoms.  Perhaps,  no 
tbo  authority  of  Sydenham's  lx>uk,  the  name  cholera  was  lued  in 
India  for  H]>ora«lic  cases  and  now  was  simply  applied  to  the  epidemic 
disease.  The  belief  that  the  epidemic  obsen'od  by  Sydenham  in  1676 
was  really  one  of  cholera  indica  does  not  ajijiear  so  very  improbeble 
from  the  description.  Especially  striking  was  the  description  of  the  ■ 
cramim  of  the  entire  muscular  system  (Epistola  I.  Kes])OQ8oria,  ]k 
295).  such  as  I  have  seen  only  in  the  clinical  picture  of  Indian 
cholera. 

After  this  appearance  of  cholera  in  1816  and  1817  there  occoried 
the  firatadvanoe  of  the  scourge  ontside  of  India.  While  the  diseaise 
spread  more  and  more  in  India,  and  by  the  year  1819  had  reached  a 
greater  extent  than  at  any  time  since,  in  the  year  1818  Ceylon,  and 
in  the  following  two  years  Mauritius,  Isle  de  France,  and  the  east 
coast  of  Africa  were  attacked.  .\t  |iraotical]y  the  same  time  Forthor 
India  was  visitetl,  and  from  here  the  plague  spread  over  Sumatn, 
Java,  and  Itomeo.  In  1821)  China  was  also  invaded.  In  tbo  vMr 
1821  tbo  disease  was  encountered  in  Arabia,  on  the  coast  of  Petsia. 
and  in  Afesopotomia.  With  tlie  onset  of  cold  weather  the  epidemic 
appeared  to  Ite  extinct,  bnt  in  the  spring  of  1822  it  broke  onl  bdvw  in 
most  of  the  affecte>d  districts.  In  1828  Syria.  Palestine,  ami  the 
ooaat  of  tlie  Caspian  Sea  were  invaded,  and  ou  September  22tl.  1823, 
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the  disease  inr  the  first  time  entered  u[>au  European  soil  in  Astrakhau, 
where  it  became  extinct,  liowever,  in  October 

The  aecoud  epidemic  of  cholera  be^au  in  the  year  1826,  with  a 
wide  spreatl  of  the  disease  alou),'  tlie  (.lauKt'f'  ""'I 't-'*  ailjoiujiit;  rivers, 
as  well  as  in  the  uortiiweHt  j)rovincea  of  India.  From  Lahore  it 
reachei],  in  1827,  by  the  (yiravan  route,  Cabul,  Balkh,  nm\  Bokhara; 
in  August,  1829,  the  province  of  Oreubnvn  was  invaded.  At  tlie  biiiue 
time  Teheniu  was  visited,  from  which  the  eiiidemic,  after  djinn  out 
in  the  winter,  began  to  spread  a^aiu  in  the  spriiiy  of  IWSO  and  once 
more  reachetl  Astrakhan.  Now  it  travelled  alone  Ihi*  banks  of  the 
Volga,  alou^  the  coant  of  the  Caspian  Sea  to  the  mouth  of  the  Ural 
Eiver,  and  fiuAlly  along  the  Cimcnsus  range  to  the  country  of  the 
Don  CoBsacks,  Before  the  close  of  the  year  IHIIO  the  epidemic 
had  practically  reached  St.  Petersburg,  and  even  the  ifdil  winter  of 
1830-31  did  not  offer  any  barrier  to  its  extension.  In  the  spring  of 
1831  it  appeared  in  the  western  iirovinces  which  until  thi^n  had 
remained  free,  and  in  Poland  where  the  military  movements  <if  thu 
Polish-Russian  war  contributed  essentially  to  its  extension.  In  June 
the  disease  invaded  St.  Pet'irsburg  and  practically  at  the  same  time 
Orel  and  Archangel,  later  also  the  Baltic  Sea  jirovinces.  At  the 
same  time  it  was  carried  from  Persia  to  Mesopotamia,  Arabia,  Pales- 
tine, and  E^;ypt,  From  Russia  the  disease  enti-red  Germany,  hi 
June,  1831,  the  frontier  town  of  KalJsch  wiis  attacked,  and  from  here 
the  tUsease  s|ireai1  over  the  produces  of  Posen  and  Bnunberg, 
entered  the  province  of  Silesia,  and  spn-ad  along  the  Oder  to  the 
River  March  and  to  Pomerauia.  Stoltiu,  Frank fort-on-the-Oder, 
Ciistrin,  Potsdam,  Berlin,  and  later  Hamburg  were  attacked.  In  tint 
latter  city  the  cholera  remained  until  1834.  In  1835  and  183il  thurc 
were  only  a  few  fatal  cases  regarded  by  some  as  of  cholera  iio.stra^, 
whereius  in  1837  tlje  southern  part  of  the  city,  that  is,  along  the 
banks  of  the  Ellw,  was  once  more  visited  by  a  small  epidemic.  In 
]ftl4  the  disease  was  canied  from  Hamburg  to  Bremen.  In  addition 
to  the  laud  route  cholera  reached  Danzig  in  May.  1R31,  from  Russia, 
being  can-ied  most  likely  liy  Ru.ssian  ships;  Elberg,  Konigsberg, 
nnd  the  government  district  of  Eiislin  were  also  attacked.  Previous 
to  this  the  epidemic  had  already  spn^ad  from  Podolia  over  the 
Galician  border  and  thence  reached  Hnuyary,  lower  Austria,  Moravia 
and  ujiper  Austria,  further  tn  the  Moldun,  to  Wallachia  and  Turkey. 
Before  the  close  of  the  year  1831  Great  Britain  was  invadi'd.  and  in 
the  spring  of  1H.12  the  cholera  8]>read  over  great  districlfl  then-.  At 
the  same  time  the  disease  appeared  in  Calais  and  Paris,  and  hence 
spread  very  widely  through  the  lower  departments  nf  France.  IVl- 
gium  aud  Holland  were  also  visited,  and  the  lUseaHe  was  carried  from 
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BotterdAm  to  the  IthinA  jiroviQceti,  ami  foaiul  a  favorable  soil  in  En- 
mericb,  Buhrurt,  iiud  MuLUii^iu,  wliilo  in  utlH>r  [iIjwh*  onlr  iNnUted 
<asea  were  obserred.  In  1X34  the  cholera  extended  widely  in  Norway 
and  Sweden,  not  being  limited  to  the  cuust,  but  )f]>n»diog  tliroogh 
tliA  vall6\'it  of  the  interior.  In  tlin  hmviii  time,  in  Jane,  1S3G,  tbe 
cholera  bad  crotued  the  ocean,  and  had  been  (.-arried  to  Cjuuds  bj 
Irisli  immiKTantH,  where  it  8]>r«ad  with  enonunn»  rapidity  along  the 
8t.  Lawrence  and  it«  tributary  riveni.  aa  well  as  along  tlie  sliores  of 
I^ke  Ontario.  l-Vom  here  the  Unitod  States  were  attacked.  In 
August,  1832,  the  disease  had  alreud.v  spread  omr  a  gnnit  district, 
and  iu  1K33  it  broke  out  anew,  nif;ed  in  the  Indian  territories  and 
crossing  the  Bocky  Mountains  reached  the  Pacific  coast.  In  the 
Hauie  year  Mexico  ftiid  the  West  Indies  wer«  vittited.  Of  Sooth 
America,  otdy  Ouiana  was  attacked  to  a  limited  extent.  In  Jauoary 
of  the  name  year  cliolera  wr8  broogbt  to  Portugal  by  an  English  nhip, 
spread  over  Spniu  and  Iheuce  reached  MtiTseilles.  Fn>m  the  latt^ 
ptaoo  it  entered  upiwr  Italy,  ami  ilnriiig  Uiis  and  tlie  following  tear 
it  spread  over  all  of  Italy,  including  Sicily.  From  upi>er  Italy  it 
reache<1  the  Tyrol,  Daliimtiii,  and  Illyria;  fnnn  the  Tyro]  it  eulttrvd 
Bavaria  and  attacke<l  the  cit\  of  Munich  iu  addition  to  some  places 
OQ  tlie  gi^ot  routaa  of  traTel.  Vienna,  Oalicia,  Poland,  and  certain 
parts  of  eastern  and  northern  Germany  were  also  once  more  attacked. 
In  all  of  thcMC  districts  the  epidemic  rearhetl  only  a  mild  e]ttent,  and 
by  the  spring  of  1838  it  was  extinct  in  the  regions  outaide  of  India. 

Tlie  third  advance  of  tlie  cholera  began  iu  the  y«ani  1H41  and 
1842.  After  spreading  to  a  great  extent  over  India,  it  inradetl  China, 
the  Philippines,  aod  Persia  and  in  IM4  reached  Afghanistan  and 
thence  nproad  over  Cabul,  Herat,  Samarkand  and  Bokhara;  Ueoca 
and  Medina  were  infected  by  pilgrims  and  all  of  Arabia  was  invaded. 
In  the  spring  of  1847  wa  find  the  cholera  once  more  at  the  Casj^au 
Sea  and  in  Constantinople,  whence  a  large  [tart  of  TWkey,  the  coan- 
triea  of  the  Danube,  Grow;?,  and  nnrtlierii  Africji  were  invaded. 
From  Orenburg,  Bossia  in  Europe  and  Siberia  were  invaded.  In 
1K47  MoAcow,  iu  1848  St.  Pet«rHburg,  and  also  tlte  Baltic  prorinom 
and  Poland  were  stricken. 

From  Poland,  Silesia,  eastern  Austria,  and  large  extents  of  north* 
western  and  western  Germany  were  infected.  In  Hamburg  alone  3.687 
caste  of  cholera  witli  l,T6o  deaths  were  recorded.  In  184!)  Ureat 
Britain,  Holland,  Belgium,  and  France  wore  severely  visited  by 
cholera.  Carric<l  by  emigrants  cholera  reacbetl  tlie  United  States  •• 
early  as  December,  1848,  hut  did  not  become  widespread  nntil  the  fol- 
lowing year.  Mexico,  Central  America,  and  the  Autillee  were  attacked- 
In  1850  Algiers,  Tnnia,  Tripoli,  and  Morocco  were  visited ;   in  ISiU 
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TsriooH  eanteni  provincfie  o(  Pmasiii ;  in  1R53,  dnrioK  a  very  extanaive 
opidcmk'.  DL'tiiutirk  iinil  tLe  soiitliern  jiait  ut  Swetleu,  lu  18i54  Eug- 
lund,  Scotbind,  Ireland,  aud  Fi'ance.  lu  Uie  same  vear  tha  ejiidemio 
uuniu  nenclied  the  United  Stales  aud  Cannda.  aud  extended  to  tlis 
We«t  Indies.  In  the  tall  of  1854  Biivaria  aud  tlie  soiithiveBteru  [lart 
of  Germany  were  visited.  During  the  same  and  the  foUnwing  year, 
Tarinurt  jiai-tH  nf  Switwrluud,  wbiiL  in  ^jeueral  liUil  been  tlioiiglit  iui- 
mUQe,  suffered  from  the  diseiute.  In  l>So5  choli^ra  broke  out  in  Brazil 
iiud  spread  over  many  parts  of  South  Anieritti.  The  westj-i-n  ooaHt  of 
Africa  was  also  attaekeil  for  the  first  time.  Of  jjreat  interpst  is  tlia 
fonveyance  of  cholera  liy  a  Sardinian  bark  to  Fogn,  iiue  i>f  the  Oa]>e 
Verde  istanda,  upon  which  five  per  cent,  of  the  pojiulatiou  died. 
Diiriny  the  following  years  amaller  outhreaks  ixrurred  here  and  there, 
as  in  Hamburg,  in  1^59,  where  l.tiiSo  people  died,  Imt  in  the  year  iHliO 
cholera  was  estiuft  outside  of  Indlu. 

The  fourth  e])ideniic  of  cholera  l>egau  with  a  severe  eudeniir  on 
the  Gauges  in  the  yearlHUS;  in  tli«  snmt?  vi-ar  Ocvlmi,  China,  mid 
Japan  were  attacked;  in  ItWJS  the  disease,  carried  from  Arabia  or  the 
eastern  coast  of  Africa,  broke  out  among  the  pil^:rims  in  Meocn.  By 
the  refugeea,  the  cholera  was  cnrried  iu  all  diri-i'tinus.  Egypt, 
Malta,  somewhat  later  Gozo,  Mar.-seilleH,  Constantinople,  Ancona, 
Valencia,  and  many  other  places  were  i|nickl\  attjicki-d.  From  Mur- 
seilleB  the  disease  spread  nver  the  siiutln-rn  part  of  France;  Itiily, 
together  with  Sicily  and  Spain,  were  severely  iiffected.  From  Egypt, 
Coufltjintinople  was  infected  in  ISlio  jind  theuci?  the  disease  extended 
over  the  Calkan  jieninsnla  aud  the  woutliern  part  cif  llassin. 

In  Wi6  Moscow,  St.  Peterrtbnrg,  Warsaw,  and  various  cities  ot 
eastern  Austria  were  visited.  In  IHfi.T  there  arowe  iu  Germany  a  very 
much  discussed  outbreak  of  cholera  in  .\ltonburg  and  the  surriiund- 
log  country,  which  was  brought  in  by  a  family  an'ivin^  from  Odessa. 
In  all  468  pei-sons  died.  With  this  tlie  p[iideuiic  became  extinct.  In 
IWifi  there  followed  from  Lnxemlmrg  an  in\a.siiiii  of  the  choleni  iiitu 
the  Rhine  regions  and  Westi)balia.  Jiust  after  that  cholera  broke  out 
iu  Poinuierania  aud  various  Pnissian  |irovincps,  iu  Hamburg,  Haxoiiy, 
Brunswick,  Mecklenburg.  Oldenburg,  and  Aulialt.  Of  "i.iioJ  patienta 
in  Hamburg  l.l.jfi  died,  in  Pniasiii  114,(1^3  |ieople  snccuinbcd,  Iu 
1H(!7  the  cholera  still  held  away  iu  the  Rhine  regions.  .\t  the  same 
time  it  existed  iu  Belgium,  the  Netherlands,  and  Great  Britain,  bav- 
iiiK  been  cariied  thither  by  a  sliiii  from  .Alexandria. 

In  1865  the  cholera  alsi>  broke  out  in  America  and  prevailed  at 
^'arioU8  points  until  the  yearlHdH.  In  ISCill  iiiid  1^70,  with  the  ex- 
ception of  Itiissia,  the  disease  was  extinct  iu  all  counlnes  ontshle  of 
India.      Here  it  broke  out  anew  in  ].H7I,  and  iu  this  and  Ihe  fullnw 
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iug  ,Tear  more  than  '200,000  lives  were  sat-i-ificed.  In  tho  smorner  of 
1S71  it  was  carried  to  Prussia  aud  then  visited  some  eastern  prov- 
inces, and  later  Berlin,  Hamburg,  Altoua,  Lduebery,  aud  Htiulo; 
yet  the  mimber  of  deaths  was  not  very  yreat,  and  in  Hambur^g  for 
Gsumple  reai'hed  only  l-U.  In  1H7'2  the  disease  was  carried  fn)tn 
Poland  to  Aiisti-ia-Huugary.  During  1872  aud  1S73  some  200,000 
people  succumbed.  At  the  same  tiuie  a  small  epiileuiic  prevailwl 
iu  eastern  Germany  until  the  year  Ibl'i,  when,  due  apparently  to  a 
new  importation,  it  appeared  iu  a  more  severe  form  aud  ragetl  HfcaiD 
in  an  unexpected  manner.  Dnriuy  this  year  I.IW  cases  of  cholera 
with  1,005  deaths  were  reported  by  the  Hamburg  medioal  insptx-tor; 
in  Magdeburg  almost  two  i)er  cent,  of  the  population  was  swept 
away.  Altogether  the  uumber  of  deaths  in  Germany  is  said  to  have 
been  33,150.  At  the  end  of  the  year  1ST4  the  epidemif  wa«  extinct 
in  most  places;  only  iu  Bavaria  and  eastern  Au.stria  a  few  cjises  devel- 
oped in  thf  Hpriug  of  ly74.  During  the  course  of  this  epidemic 
(1873)  the  disease  was  once  again  carried  to  America;  it  ap]>eared 
firat  iu  New  Orleans  and  spread  along  the  Mississippi  aud  its  tribu- 
tary rivers.  Iu  1S75  the  fourth  cholera  epidemic  seemed  to  be  extinct. 
The  fifth  epidemic  invasion  followed  a  severe  outbreak  of  the  dia- 
eaas  in  Calcutta  aud  Bombay  iu  1H83.  It  spread  to  Jajian,  Egypt, 
and  thf  ciiaat  of  the  Mpfliterriineau,  but  did  not  reach  a  very  great 
exltfut  duriug  thi'^  year.  Iu  the  year  lsn4  it  prevailed  to  the  same 
extent  iu  India,  brolie  out  iu  Toulon  on  Jnue  14th,  1884,  and  from  here 
Biu'ead  over  many  departmeuts  of  France  and  to  Corsica,  Algiers,  aud 
Italy.  In  Italy,  Na])les  iu  particular  was  severely  attacked.  Of 
10,000  patients,  0,000  died.  In  the  above-mentioned  countries  the 
disease  continued  during  the  following  yeara  and  iu  the  year  1885 
20.000  lives  were  loHt  in  Italy.  From  1885  until  the  beginning  of 
ISHO  Spain  iu  ])jirtii'ular  was  very  severely  visited.  In  all  there  were 
33K,liS5  caaea,  and  llll,l>20  deaths.  The  jirovinces  of  Saragossa  and 
Viik'ucia  WL-ni  most -■severely  aflWliid.  Almost  at  the  same  time  9,310 
people  died  of  cholera  in  Jajiau.  The  disease  also  existed  in  Oliinft 
aud  Fiirtbi'r  India.  Iu  Japan  it  i-xteuded  widely,  in  ISHo,  over  largo 
districts  and  caused  1011,434  deaths.  In  June,  ISWi,  Austria  was  iu- 
fected  from  Italy.  Then  cholera  broke  out  in  Trieste,  and  here  at  the 
beginning  of  September  reached  its  highest  mortality.  From  Trieste 
the  disease  sjiread  over  all  of  Austria  aud  Hungary.  A  very  limited 
cholera  epidemic,  whose  origiu  wjm  not  jiositively  explained,  broke  ont 
in  September,  ISHrt,  iu  two  districts  situated  near  Mayence,  namely. 
Gouseuheini  and  Fintp.'ti.  Fnurt^'en  people  died  hero.  The  clinical 
diagnosis  was  corroborated  by  bacteriological  examination.  In  Got* 
many  this  appearance  o[  the  disease  had  uo  further  couse<iueuc«,  and 
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a  OtU  im)>orted  into  Breslan  in  November  proreil  of  no  si^mfinnicu. 
A  ship  carried  the  cliolera  from  Geuoa  to  BiiPQoa  Ayre«.  Fmm 
tbero  it  spretul  itself  oyer  variotm  jmrta  of  Argeiitiuii  auil  Chili.  Be- 
ginuing  in  the  Hprin^  of  lH8(i  a  murderous  epideniic  prevailed  in  (he 
£iMt  ludioK.  lu  1SK7  the  cholera  still  pontiniied  with  severity  lu 
South  America,  jiarticularly  iii  .^TKentiiia  aud  Chili.  Also  in  variuiis 
placett  of  Aiuttria,  and  in  Italy,  |>articilljirly  in  Sicily,  fatal  caaeH  of 
cholera  appeared.  In  1S8S  Manilit  in  the  Pliili]>piue  Islands  aud 
Farther  ludia  were  visited.  In  Italy  cholera  occnrred  only  in  a  few 
small  ]>laeea.  In  1SS9  Europe  appt-nrx  to  luive  enoaped,  while  the 
epidemic  continued  in  Japan.  Farther  India,  ami  the  Philippines. 
Cholcrn  broke  out  in  Bagdad  on  Auttntt  3d  and  continued  to  i>revnil 
in  MeHO|)otamia  until  December.  The  nural)er  of  deaths  was  eati- 
tiiutetl  nt  50.(K)0,  In  181H)  cholera  also  apjicart'd  there  and  in  Persia, 
thoDt;h  in  a  milder  degree.  In  the  same  year  China,  Ja|>au,  8ilieria 
TOte  attacked  by  a  mild  epidemic,  but  in  Home  Spanish  proviuces, 
especially  in  Valencia,  li.HSli  {lenple  were  swejit  away.  A  few  cases 
wer©  carried  int«j  France  and  England,  but  the  disease  did  not  spread 
further.  In  the  year  1M91  cholera  broke  out  in  a  very  severe  manner 
at  a  place  of  pilgriina^je  near  C'alcutta,  and  from  lieie  spread  over 
India,  Syria,  Arabia,  Hiani,  China,  and  Japan.  In  IKi^i  the  disease 
was  most  severe  in  Calcutta.  Crossinji  Afghanistiku,  the  cholera 
entertxl  Persia,  dcstroyitl  many  in  this  country  aud  then  spread  along 
the  Caspian  Sea;  in  Russia,  Baku,  Astrakhan,  au<l  Nijni  Novgorfid 
were  attackeil.  The  discAse  advauoeil  into  the  inti-rior  nf  the  nmntry 
along  the  railroads  ami  water-courses,  and  in  tlie  Hr.it  half  of  August 
a  greater  part  of  Russia  ctmid  be  said  to  l)e  stricken.  Up  to  No- 
Tember  there  were  half  a  million  caseH  with  a  mortalily  of  over 
fifty  iier  C«ut.  While  the  cholera  slowly  advinuid  friitii  the  east 
towards  Germany,  suddenly  in  July,  IH'.l'i,  it  broke  out  in  Havre  after 
Pariit  aud  its  environment  had  already  bunn  Nuir-Tint;  from  iv  clinlfni- 
Uke  disease  since  April.  From  Havre  the  choU'ra  spread  over  the 
const  cities  and  int"  the  interior.  X  middcu  aud  quite  unexpi-cted 
outbreak  occurred  in  Hamburg  in  the  middle  of  .\uguHt.  .\fter  tlm 
octiurreuce  of  isolated  cases  in  the  luirlmr  (partly  in  Hamburg,  partly 
in  Altoua)  on  Augiist  15th,  17th,  and  Isth,  the  numl>er  increased  by 
the  21»t  aud  rose  until  August  27th.  u)>on  which  day  there  were  l,l''2-t 
CA8es.  In  the  first  days  of  Septt-mbi'r  the  iniinlMTof  cases  decreaseil, 
still  tho  epidemic  liLsted  with  a  tew  cases  until  Xovembor  I'ith.  In 
this  space  of  time  there  was  a  total  of  ]fi.!t55  cases,  with  ft.TiOS  deaths. 
AIho  in  the  following  months  until  March  11  (h,  .'i.l  other  cases  of 
cholera  were  observed.  Tlie  cities  nf  Altoua  and  Wjiuslipck,  situatt-d 
near  Hamburg  and  ijracticnlly  fonnjni;  part  of  it,  but  distiuguished 
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at  that  time  an  nccoiiut  of  tLe  Iietter  ijiiulity  of  the  driakiug-wstor, 
were  viait^il  iu  but  siuall  uumbera  diiriug  the  same  spat'e  of  time. 
Sim ul tall euiisly  with  that  of  Hambiirj^  a.  small  epidemic  prevoilcil  in 
GiiliL'iii,  Huiigaiy,  aud  other  parts  of  Austria.  From  Hniiibarg  this 
cholera  was  Hpread  iu  all  directions,  Gai)ecially  over  all  of  Germant, 
although  a  widesiiread  e|)idemio  did  uot  occur;  a  few  slu|»  epidemicx 
also  followed.  Au  iiitflrestiuK  (and,  as  rpyards  its  origin,  uot  (ullj- 
explained)  epidemic,  broke  out  iu  the  Sasouy  Insane  Asylum  of 
Nietlelien  in  January,  1893,  during  which  there  were  10!)  canes  with 
52  dpiith.s,  Iu  lliB  niPim  time  the  disease  prpvailed  to  an  uulimittil 
esteut  in  Arabia,  Pei'sia,  Turkey,  aud  esi>eiially  in  Russia.  AtMiord- 
iug  to  the  oHicial  reports,  there  died  iu  Russia  alone  during  the  year 
IfW^^  annie  i)0,IHM)  |)ei>ple.  In  i)tlier  countries  during  this  year  only  a 
few  ciises  of  cholera  occurred,  aud  these  few  led  to  no  great  epi- 
demics. Bosnia,  Hungary,  France,  Italy,  aud  Spain,  however,  were 
visited.  About  5<X)  peii|ile  died  iu  Spain.  Iu  England,  mostly  in 
the  seaports  and  their  euviroumeufe,  a  few  cns&s  also  oceurreil.  Iu 
Germany  there  ap|K>Hred  alom:  the  course  of  the  Rhine  27  cases  of 
cholera,  mostly  upou  ships  aud  in  the  harbors;  from  here  iu  all  likr- 
Iiin»od  the  diseawe  was  carried  to  the  neighborhood  of  Soliugeu.  Iu 
Hamburg,  '2(H  cases  of  cholera  with  60  deaths  were  reported.  Aloug 
the  conree  of  the  Oder,  Weichael,  and  Memel  cases  of  cholera  wpre 
also  observcil,  to  a  great  extout  among  those  engaged  iu  work  along 
the  banks  or  who  could  have  been  iufecteii  by  driuking  the  water.  Al 
the  begiuniug  of  iMH-l,  however,  the  German  Empire  was  almost  en- 
tirely free  from  tin'  cholerii,  wliereiu'i  in  Ru.ssia  the  epidemic  still cou- 
tiuui'd  to  a  slight  degree.  From  RuHsia  it  appeara  to  have  gained  an 
eutnmco  iuto  Galiciji.  In  Frauco.  Belgium,  aud  the  XetherlanilH  it 
was  ntill  preMPUl.  Another  unt-xplaJned  conveyance  of  cholera  tiwl 
place  in  the  Hpssijiu  village  (if  Biirgeln.  Furthermore  the  dittease 
was  carried  froni  Russia  to  the  already  freiinently  ^-isited  district  of 
0|i|^plu,  JIM  well  us  to  West  and  East  Prussia.  The  unml^r  of  deaths, 
however,  iu  contrast  to  the  visitation  of  the  ueighboriog  parte  of 
Russia  across  the  frontier  was  very  small.  Towanis  the  eDd  ol  1894 
cholera  a|ipeared  to  be  extinct  iu  Gerraauy,  but  iu  Turkey,  Riuwia, 
aTid  iu  the  ni^lghboring  parts  of  Galicia  cases  still  oc<^^rred  epi- 
demically. In  these  regions  the  disease  also  prevailed  in  IRftS.  It 
appeared  also  iu  Constant iuople,  and  in  .\pril,  Ififlo,  among  the  pil- 
grims in  MoL'ca.  Frnm  here  it  was  carried  to  Egypt.  Au  estensioi 
towards  the  East  also  took  phice,  aud  the  Japanese  troojis  at  Fonnosi 
are  said  to  have  particularly  suffered.  Iu  South  America  ca8«w  o 
cholera  also  occurred.  Altlioui;li  Morocco  was  visited,  the  dise«a 
did  not  spread  to  other  parts  of  the  Mediterranean.     Oernianv  nl* 


I 


ETIOLOQJ.  305 

remaioed  free  despite  the  fact  tLnt  iu  EuBsia  tlie  disease  wtis  not  yet 
extiDCt.  In  18%,  the  cholera  became  extinct  iu  BusHia  and  Austria, 
but  aii[)eared  in  Arabiti  iiud  sacrificed  ii  yreat  iimaber  in  Egypt.  Be- 
sidot)  lliiii  cuses  also  occurred  iu  tLe  various  Spaniijb  islands. 

Etiology. 

With  the  attention  which  the  Indian  scourge,  designated  cholera, 
attrartetl  upon  its  iippfiirauco  in  1H17  Ijegau  the  discussions  as  to 
the  etiology  of  this  disease.  The  nietlical  authorities  of  Bunibay 
declared  that  cholera  prevails  with  eipial  frequency  during  all  seiiaous 
of  the  year  at  temperatures  above  4  -S  R.  (41  -■^'■*  F.  i,  iluriug  tlie 
months  <if  long-continncd,  practically  unceasing  rain,  au  well  ah  dur- 
inK  the  ili'ought  which  hardly  lpavf>ft  liehiud  a  trace  nf  vegetation; 
they  also  declared  that  it  in  curried  fmni  one  ]ilace  to  the  other,  just 
an  otiier  contagii in.s,  iiud  jiru]iayatfls  itwelf  like  ollit-r  rei'ognizcd  infec- 
tious diseases,  citing  many  evident  examples  of  this  kind.  Corbyu, 
however,  was  convinced  that  the  disease  is  not  coiitugious.  busing 
his  conduiiious  on  the  (act  that  he  himself  and  all  of  his  nurses 
inhaled,  without  any  injurious  effects,  during  all  hoiirs  of  the  thiy 
and  night,  the  air  of  the  overcrowded  cholera  hospital.  Contrary  to 
theespcricuco  of  Corby  n,  Burrel  reported  that  within  tlie  short  space 
of  six  days  practically  every  atten<lant  iu  the  hospitid  coutracti-d  tlio 
disease,  whereas  of  the  regiment  of  MHt  men,  living  outside,  only  1(K) 
were  taken  ill  with  cholera.  David  Graw,  Whytc,  Inkeu,  and  dohn 
Taylor  adhere  to  the  view  of  the  contagious  nature  of  cholera,  but 
Wallace  was  unable  to  convince  himself  of  the  coutagiousneas  ot  the 
disease.  The  same  objections  against  the  theory  of  the  conta- 
gious charai-tJT  of  cholera  which  havt-  liei-u  raided  iu  later  times  were 
urged  at  this  also.  The  most  important  of  thewe  were  that  only  a 
nmall  pe-nvntage  of  the  popnlatiim  wpre  taki'U  ill,  and  those  cliiefly 
who  lived  under  unfavorable  conditions,  dressed  poorly,  and  were 
Iwwlly  uourisheil,  or  who  were  expo.sed  U'  other  nunierou.'i  injurious 
conditions,  such  as  cold  or  the  use  of  indigcMtiblo  and  piirticularly 
raw  fiintl;  that  the  disease  »|)read  along  the  rmitcs  of  coninu-rcc  and 
travel,  esjmcially  in  connection  with  the  marches  of  troops;  that  it 
by  no  mc-HDS,  however,  appeared  in  nil  places  at  the  same  time,  and 
that  it  skipiKKl  some  regions.  A  peculiar  opinion  was  held  by 
Thomas  Wliyte.  He  thought  the  sprcatl  of  cholera  depetidi'd  upon 
unknown  jiropertiea  of  the  atniosphere,  and  above  all  laid  the  blame 
to  the  southwest  wind  as  the  conveyer  of  cholera.  This  opinion  idso 
found  adherents  at  a  later  period,  among  these  being  Bryden,  who, 
Although  he  admits  other  modes  of  conveyance,  incriminates,  next  to 
Vol.  XlV.-a* 
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the  mU,  th«  monsoon  an  the  moat  iiui>(>rtant  caiiso  of  tho  opidemic 
extension. 

Von  F«tt»ukofor  <l«8ervM  gnwt  oriKlit  for  bAving  umlortaken  • 
proof  of  Uiene  qaeetioDS  br  a  thorough  epidemiological  eiiaininatioo. 
As  u  rcviult  uf  thii«  oxjiminntiou  it  vr»»  nt  first  nuiilcrcil  ^loubtfnl 
whether  human  asitociation  was  a  factor  in  the  Hpread  of  cholor»  uul 
whether  opiiiious  itueh  tut  those  of  Brydou  ought  to  bo  rejected.  Too 
Pettenkofer  writeB : 

"  The  history  of  oholem  at  Slaltji  upiKiare  to  me  to  offer  the  mofit 
eoQTtncing  proof  that  at  aar  rate  commimicatioD  with  infected  place* 
must  precede  the  oiitbi'euk  of  n  cholera  epidemic,  oven  though  coDdi- 
tiona  of  jilace,  time,  and  pernou  may  be  equally  aeeecuary  for  it." 

The  circumstauL'«M  which  eould  give  a  finnl  nnawer  to  jiut  tliis 
qneation  were  (o  lie  fnuiid  more  opjmrinnely  in  the  Malti^M^  Kr<>U[)  of 
islands  than  pL-rliaps  iu  auy  other  i>art  of  the  world.  Tb'>  two 
ialandtt,  Malta  an<)  Oozo,  have  eince  18:^7  l>««n  viaitetl  from  time  Id 
time  by  i-Lolora;  both  have  the  same  character  of  soil  and  the  same 
climate;  lK>th  ivn^  ei|unlly  Rusceptihle  to  cholem  aa  the  cnurse  of  all 
epidemics  has  shown.  In  the  year  1863,  for  oxauiple,  X2  out  oi 
every  I.IMH)  in  Malta  and  Ifi  out  of  every  1,1)01)  in  (Ioto  di*^!;  thua 
we  can  by  no  means  say  that  Gozo  has  less  snHceptibility  t»  cholera 
than  Malta.  Both  islauda  nro  situateil  iu  tlio  sauio  sen,  iud«ed 
separated  but  a  short  distance  from  each  other,  and  have  the  aame 
winds,  Uii)  atuiiu  rain  uud  sunshine,  the  Hanie  poptdation,  the  same 
manners  and  customs.  It  might  certainly  lie  held  with  all  [loaitiTV- 
IK«8  that  all  the  conditious  of  place,  time,  and  [rtmou,  which  iu  addi> 
tion  to  the  fijwcific  germs  still  l)elong  to  the  cholera  epidemics  and 
from  which  cholera  might  arise  autoohthouoiisly,  were  jireNciit  ajMin 
both  islands  at  one  and  tlie  same  time.  They  are  distinguished 
solely  by  tlie  fiu^t  tliat  (to»(  has  no  direct  comniunication  with 
the  rest  of  the  world,  Imt  only  indirectly  through  Malta,  the  latter 
l>088e«siiig  excellent  ImrlHirs,  whvn'ns  (tozo  dixw  not  have  a  «in)^ 
oDe.  With  the  conformity  of  jkosition,  soil,  climate,  and  all  other 
conditions,  with  the  exception  of  the  commnnicntion,  if  chnlern  could 
rise  autochtlionously,  if  it  could  lie  carried  by  the  air,  or  if  for  its 
origin  comniunieation  with  infected  regions  wa«  not  ii«cc«iuiry,  then 
it  ought  cerbdnly  to  have  ajipeared  at  the  same  time  on  Imth  Malta 
and  Qiffio,  or  occasionally  ou  Ooso  somewhat  earlier  than  ou  Malta. 
But  this  was  never  shown  to  Im  tlie  case.  The  cholera  invariahlT 
apj>i<4ired  in  (loiEo  an  approciiible  time  after  it  had  broken  out  in 
Malta.  In  1837,  when  the  cholera  visit4>l  the  islands  for  the  fin4 
lime,  the  first  case  in  Malta  was  on  May  26th,  in  Gozo  July  5th.  In 
IdoU,  the  fiist  case  in  Malta  occurred  on  June  'Hh,  in  Gozo  tm  August 
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28th.  In  lSi54  tlie  first  oaae  of  cholera  in  Gozo  occurred  ou  August 
VMh,  loiiy  iifier  the  (liSMftse  hotl  showu  itself  in  MaJtji.  The  first 
jtatient  at  that  time  came  from  Malta  with  the  Bjinptoma  nl  cholera 
filrojulv  developed,  iind  it  was  unt  until  An^iist  liXli  tbjit  the  first  case 
occurrecl  in  a  person  who  hail  not  beeu  iu  Malta.  Likewise  in  the 
j-eiir  185ti  the  first  case  iu  Gozo  was  that  of  a  i^raou  who  came  from 
Malta,  alreaily  ill  with  cholera.  In  18f>.5  the  fii-st  casii  iu  Malta 
occurred  ou  Jiiue  20th,  iu  Gozo  ou  July  Slst.  Williout  excejition, 
the  cholera  existed  first  iu  Malta,  and  not  infreijueutlv  many  weeks 
ink-nened  lietweeu  the  occurrence  of  thu  first  case  at  Mfilt^  ami  of 
that  at  Oozo,  indeed  a  greater  interval  of  time  tlian  liftwLieu  Ihi-  out- 
break of  the  diaeaae  iu  .Me\andria  and  it»  appi^-aranL-e  iu  Malta.  In 
IHd.'i  the  firwt  jKiaitive  case  occurred  in  Alexiiudria  cm  Jiluh  2d,  tlio 
first  iu  Malta  ou  June  2nth.  These  anil  lujiuy  other  thorou(;hly  well- 
authenticated  investigations  of  von  Potteukoft-r  ]iiiint  with  certainty 
to  the  fact  that  it  is  human  intercourse  which  cauMes  the  sprrad  of 
cholera.  True,  the  details  of  this  exteuaion  are  not  always  to  ti<  de- 
tected, Imt  most  of  the  individual  chanuels  tliroii^li  wliich  the  disease 
18  distrilintetl  are  so  evident  that  there  can  he  no  doulit  iih  to  |]ii»t 
mode  of  extenaion,  "The  cholera  has  never  advHUced,"  says  (Irie- 
singer,  "  like  a  hnmd  stream  inundating  entire  countries  at  one  time, 
hriugiug  disease  to  all  regions  lyiuy  ]>arallel  with  each  otlier,  over  a 
wide  extent,  hnt  always  advances  in  relatively  narrow  lines  from 
which  usually,  hut  not  always,  lateral  offshoots  urine.  In  countries 
with  a  small  popidnHon  we  see  constantly  that  llii«  district  corro- 
8|>OQds  to  the  great  linos  of  travel.  If  the  rlisease  irterstep  liigli 
mountjdns,  if  it  pas.s  thronuli  a  desert,  if  it  rnms  th<>  ocean,  it  nlwaya 
follows  the  paths  of  human  intercourse,  the  post  and  niilitjiry  nrntes, 
the  ciiravan  and  Bailing  routes,  etc.  If  it  has  liroki-n  out  on  an  ishtud. 
then  the  fii-st  cases  have  alwa\  s  Wen  iu  a  Me;i|iort,  never  in  tlie  in- 
terior. In  all  somewhat  more  densely  poimlatcd  rej^ions,  with  rapid 
meAiiH  of  CO muiuui cation,  the  cholera  doeH  not  ailvance  continuously 
and  regidarly,  hut  ratlier  iiTegularly  and  hy  leapM,  ^n  tluit  frei|iieiilly 
large  tracts  of  laud  situated  in  the  centre  remain  free,  are  overstepjied 
us  it  were.  For  exani|>le.  in  1848  tlie  clitjlcra  had  advanced  in  KiiMMJn 
only  ixH  far  as  Moscow  and  Smolensk,  «hen  it  suddenly  broke  out  in 
Berlin,  all  the  intermediate  district  having  lieen  spared." 

Equally  interesting  as  this  case  cited  by  Grieaiuger  is  the  leaji 
which  the  cholera  in  ISfio  made  from  Odessa  tn  .\ltenherg,  where  a  wo- 
iiinn  who  had  arrived  from  Odensa  took  nick  and  ilied  iri  tlie  honse  of 
h«r  siflter-in-Iaw  two  days  after  her  arrival.  On  the  day  tif  her  death 
th*-  sister-in-hiw  was  taken  ill  and  dii'il  the  fi-llnvingday,  and  tln-n  an 
epidemic  followedi  which  with  a  few  sliort  inlcrvals  continued  iutoDe- 


aOR  BLtMTF— A8UTIC  CHOLERA. 

ceraber.  and  with  a  sliyht  exteusiou  Ut  a  faw  ueighboriDg  ntiett  «m 
attended  Uy  n  mortalitj'  of  4li8.  A  uo  less  intorestiuy  case  ol  tlie  oon- 
veyance  of  cholera  is  rei>orted  by  VinJiow.  lu  VircLow's  ward  iii  tbo 
Chitrik',  situatad  up  tliree  flights  aud  shut  ofl"  from  the  rest  of  the 
hosintal,  there  was  udmitted  on  SfptemVier  ITth,  1871,  at  fivo  (i'c'h>ck, 
P.M.,  a  vii^rant  in  whom  oif^ht  days  previonsly  roniitiuK  and  diarrhtea 
hftil  Iteen  observed.  The  rlinical  picture  (.-orr^apDndt^id  ti»  t^vplioid 
fovor.  Tlie  [mtient  died  on  Sept^-mlier  "20th.  The  patient  wa«  nurhed 
hy  thi-ee  nf  tlie  iittendiints.  Of  these,  one,  a  man  «ixty  ywirs  of  iwo. 
with  idee r  of  tiif  legs  and  irdi'iiia  of  tlifl  feet,  was  taken  sick  with 
<'holera  on  September  '21st  and  died  in  a  few  days;  the  second  was 
also  very  siek  with  thu  di«pnse,  but  recovered  iu  th«  cholera  h<)8]>itid 
which  had  lieen  erected  iu  the  mean  time,  and  the  third  was  takeo  ill 
with  a  diiirrhii'a  of  eight  days'  dnrntimi.  yirclic)w  emphaitim«  tlie 
fact  that  the  first  patient,  after  his  old  clotljea  had  Iwen  taken  off, 
received  ii  bnth  and  then  at  once  fresh  clotlieH,  ao  tliat  as  fur  as  his 
Uidy  waH  cnnrenjed  he  was  an  entirely  new  jwrson.  so  to  sjieak.  Of 
iuteivst  also  is  the  conveyance  of  cholera  by  the  HMmbiirg  military 
cnntill^;e1lt  in  the  year  lSli(i.  A  tew  days  before  the  departure  of  the 
trnopM,  l\ia  chnliTa  brrike  out  in  Hamburg.  In  the  garrison,  a  case 
Di'Ciirred  on  July  'illth  which  cudnl  fatally  iu  a  few  hours.  On  July 
'22d  the  troo]is  went  directly  t*i  As  chuff  en  burg.  Fnim  July  24t]i  to 
AnguMt  lith,  llijit  is,  within  nine  dayw,  V-i  of  the  l,fi95  men  died  witli 
cholera.  Paring  tliis  and  IIid  following  jieriiid  the  troops  were  dis- 
tributed ovi-r  fort\  ditl'crcnl  loculitiea.  Here,  however,  a  iiecnliarit; 
of  cholera  nliowed  itself,  of  which  we  nhall  apeak  lattr  on.  Cholera 
epidcmii-s  broke  out  in  but  four  of  these  places,  spora<lic  caset 
tx'curred  in  tlnrtcni].  and  twi'nty-thr»>e  remained  perfectly  free.  The 
otiier  Hiniill  epideiiiics  which  were  caiiHed  iu  Franconia  aud  Biu)r>u  hy 
the  PriiHsian  tinopit  idNo  Kh<>wi>d  the  same  limitation  to  a  circ-um- 
Hcribed  and  wi'Jl-detiued  territ<iry. 

In  the  hist  German  epidemic  there  were  also  some  characteristic 
Citvi-ft  of  rlio!i-ra  convcyiincc  wliii-h  may  lie  mentioned.  Ctf  particular 
interest  am  those  cases  in  which  the  disease  was  Bpreml  by  articles 
of  food  (KosMcl,  Stcyerthal).  It  should  l)e  noted,  however,  that  a 
great  lieiii  of  miwi-liief  may  be  I'juised  b\  Iht-  attempt  t*)  tratie  mi  out- 
hri'iijt  of  I'holi'ni  to  special  individuals.  In  mauy  of  the  cases  *it 
cholera  couveyauce  citi-d  iu  lib'rature.  the  ^erm  of  disease,  as  Petten- 
kofi'r  st.'di's,  miiy  li.'ive  been  brought  in  long  before  the  outbreak  r>f 
the  epidemic,  and  tliu.i  tin;  appeiirance  of  cholera  and  the  arrival  of  ■ 
clioleni  jiatient  may  be  simply  a  coincidence.  This  is  all  the  iiiore 
possible  since  no)  i)iil,\  Inii'  cuscw;  of  cliiilera,  but  also  case*  oj 
cholcraio  dlarrhoE^a  have  the  power  to  s]>i'eatl  the  disease.     Mureo^'or, 
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we  know  that  cholera  may  bo  couvoyed  by  n,pparent!,v  healthy  people 
who  couie  from  n  region  in  which  au  epidemic  prevailB  or  from  au  in- 
fected district.  Surh  (ibservatioud  have  been  uoted  by  A^'at'lisnmth, 
AckermaiiD,  Kustlio,  aud  others.  The  first  mcntiouH  the  coiiveytmce 
of  cholerii  from  GielxildehiiiiBou  into  the  aurKical  diviriiim  of  the  hoH- 
pital  at  GiittiuBeu.  As  aprea^lera  of  the  diaeauc  noue  but  the  phy- 
siciauH  cuitld  l>e  blamed,  but  of  tlnsrte  uuut*  ivas  takeu  sick.  Arker- 
matiQ,  in  hiH  studies  upou  the  clinlera  pjiidemic  in  Mptklt^uberg,  found 
that  the  outbreak  of  cholera  in  Biitznw,  StaveDhaReu,  Scliweriii,  Giis- 
trow,  and  two  cMtates  in  the  nei^ihborhond  nf  Grmtrnw,  could  be  es- 
plaiucd  only  by  tlio  carrying  of  the  diaetiso  by  healtliy  iutlivi duals. 
Ftirthermore,  Kiiatlin  has  tnld  uh  of  a  typical  case  of  the  couveyauce 
of  cholrra  frimi  Stuttgart  to  tlie  neij^'liboriiig  town  of  Hesslach  by  a 
healthy  woman.  First,  her  linsband,  f<irty-two  years  of  age,  was*  takeu 
Mick  and  died  in  two  days,  and  after  that  a  hou,  who  recovered.  The 
idea  that  ttie  conveyance  nmld  [HDHHihly  have  been  caused  by  infectetl 
w«mIi  mnst  lie  rejected  in  Ihis  instance. 

AlongBide  of  these  examples,  linwever,  there  is  no  lack  of  others 
ill  which,  despite  immediate  as9o<riati(m  with  cholera  piitientM,  the 
anticipuled  traunmissiou  of  the  dii^ease  did  not  occur.  TIius  Giiiithcr 
report^-d  the  following  on  the  occasion  of  the  second  Berlin  cholera 
conference:  In  thft  epidemic  of  187M  in  Saxony  ilnrlug  whicli  !^li5 
cases  of  dnatli  occurred  in  5'2  phices,  not  one  of  the  TiO  pnLctiHiug 
physicians  died,  and  only  3  were  lightly  ill.  In  the  year  lft(J(i  during 
our  greatest  epidemic,  where  in  the  district  of  Zwickuu  alone  2.(1:^8 
deathit  occurred  iu  118  place-s,  of  the  150  phiMiciaus  ivho  wiTli  treat- 
ing the  cholera  patients  not  one  died. 

James  Cunningham,  iu  a  yenr  during  which  tlw  cholera  iu  Imlia 
was  widely  epidemic,  collected  statistics  concerning  the  uuoiljcr  of 
orderlies  iu  67  garrison  hospitals  within  the  epidciuic  territory. 
Among  the  tl7  hospitals  of  which  each  one  aduiilted  cholera  ]iatipnts, 
although  in  varying  numl>ers,  in  only  8  did  any  of  the  attemlauts 
eiiffer  from  an  attack  of  the  disease,  the  faital  number  of  cases  being 
22.  In  the  remaining  5!)  hospitals  not  a  single  casf  occurred  among 
the  attendants.  In  Dhurmsula  alone  could  it  he  said  that  many  of  the 
uiirses  were  affected;  here  8  nurses,  2  chair  ciirriei's,  mid  1  hospital 
officer  were  taken  sick.  Bauer,  iu  liis  report  of  the  Munich  hospital 
"  links  der  Isar"  says :  "Avery  important  fact  for  tlie  wliojc  question 
of  infection  appears  t-o  me  to  be  given  by  the  condition  of  the  attend- 
ants; thus  of  the  nurses  among  the  Sisters  of  Mercy  only  four,  and 
<mc  fi-male  servant  were  taken  ill.  The  first  took  sick  on  August 
19th,  the  second  and  third  a  tew  days  later  isnmnicr  epidemic),  tlio 
fourth  and  fifth  iu  January  22,  1874  {winter  epidemic).     Cholera  pa- 
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tienta  bad  bettn  admitted  to  bospital  from  without  BJoce  Jane  25tli, 
L873,  hulI  bofuro  tiiu  first  mirao  viah  tiikeu  ill  iimnx  tliau  ii:it>  buudred 
4'Aaea  of  cholera  liad  alr»uly  hee.a  under  treatment:  aimI  Htrau(^  to 
relate,  the  first  infectiou  which  hwl  uri«U>ritl,v  IumI  its  oriK'n  iu  tba 
hn8]i)tnl  ot'ciirrpd,  not  in  a  female  atteiiilant  in  the  cholera  divisiim, 
but  in  oue  iu  wardit  Ten  to  Fourteen,  whvrv  othiir  (>ati«-iitM  lav,  bat 
where,  on  Aii^nAt  l.'ith,  liomwi  infection  ap|i«areil,  so  that  Sister 
Malachia  could  have  beun  takeii  ill  on  Augaat  19th  l>}'  mnuu  ot 
edogonoim  infection  juxt  in  the  aame  manner  aa  a  pbtliiHica)  patimt, 
who  was  in  the  liospital  for  fully  two  mouths,  wan  tski'u  ill  on 
An^ist  15th.  G(>markable  iiIko  in  the  similarity  of  the  c»set<  on  th« 
one  hand,  imd  ou  the  other  the  ^eat  iube^^^sl  between  the  fin«t  (lirv« 
and  the  liu^t  two  oahca  of  illnet^H  among  the  attendaubt.  The  latter 
could  not  be  explained  by  contl^{io^,  inaHUiuch  as  chok-ra  ]>ati«liti 
were  oontinuidiy  pmAent  auil  their  Dnrsiujj  wan  contiuueil  in  eiaotlj 
tho  Hame  manner. 

DnritiK  the  firc&t  cholera  epidemic  of  1892  in  Hambnrf*,  iwven  of' 
the  old  and  newly  appointed  atteuilaubi  of  tho  New  CK-u>'nil  Hospitil 
were  takt^u  ill,  and  tliree  of  theae  died.  There  waa,  oonfteqneotlT,  a 
mortality  of  oue  per  cent,  amount  three  hmidrod  attendants.  Id  the  old 
General  HoApitjil,  t>eRidea  the  director  and  two  phyaiciana,  thirteen  of 
the  old  anil  newly  appointed  atteudanbt  were  takeu  ilL  Uf  Ui««e  foor 
(lietl.  But  tui  one  of  thei*o  had  not  iin««o<l  tlte  last  few  day»  tWon 
hifi  illiiess  in  the  hospital  the  number  of  deaths  muat  be  reduced  to 
thro<u;  aiuoiiK  tlir«<e  hundred  attendiuits  Ihiit  aluo  givea  n  tnortulitjr  c( 
one  per  cent.  Higher  than  this  it  cannot  be  reckoned  under  any  eir- 
cam;8t»uei«,  iunMninch  lut  nt  tiinctt  over  xix  Iiuudretl  (leniouit  wdm 
cnKit^ed  in  nursing  cholera  jiatienta  in  the  bonpitala.  Tlua  mortality 
IH  IciM  than  tho  geucml  mortality,  which  givea  13.44  deatlut  for  m€j 
thoU8and  inhabitanta.  Neverthelesa  the  vigorous  age  of  twenty-fifs 
which  was  iKissessed  by  the  majority  of  onr  attendants  ahow*, 
aocordiuK  to  the  da-s^tifli-ation  of  Iteincke  in  contradistiactioD  to  the 
prorions  admissions  iu  the  Hamburg  «]iideruic  fewer  caaea  of  cholera 
and  fewer  deaths  than  the  ages  between  one  and  five  aud  fifty  and 
seventy,  so  that  the  small  uumlxT  of  our  attoudanta  correApotiilt 
pretty  well  nitli  the  total  mortality.  If  we  consider  that  by  thia 
number  some  eight  thousand  cholera  patienbt  were  nnrxed,  then  this 
esperiouee  do«'s  not  in  any  manner  auliatajitiate  the  theory  of  tlM_ 
transmission  of  cliolera  by  direct  contagion.  ^ 

Tlie  exi»ericu«>  of  tho  smaller  epidemic  iu  1H93  was  xoniewfaal 
different.  Daring  Uiat  epidemic,  from  September  to  November.  H2 
cjuww  of  BOTore  cholera  and  00  caaea  of  cholerine  or  chfderaic  lUar^ 
rhoeA  were  treated  in  the  New  General  Hoapital  at  Hambnrf{.    Of  tbii 
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Dumber  ^  died.  Tweoty-aiz  persons  were  engaged  in  nursing  these 
cLolera  patients,  two  attendants  assisted  in  the  examination  of  the 
dejecta  and  cultures.  During  this  time  a  potato  peelor,  two  male 
nurses,  one  female  nurse,  and  the  attendant  in  the  anatomical  depart- 
ment who  asaisted  in  esamining  the  stools,  took  sick  with  cholera  or 
choleraic  diarrhcea.  Of  the  attendants,  only  those  were  takes  sick 
who  were  occupied  in  nursing  the  cholera  patients ;  the  rest  of  them 
remained  perfectly  well.  Of  those  who  took  ill  and  in  whom  the 
diagnosis  was  confirmed  by  bacteriological  examination,  not  one  died ; 
three  were  entirely  capable  of  working  during  the  short  illness,  while 
one  was  at  times  very  sick.  Tliis  experience  is  apparently  contrar 
dictory  of  that  of  the  epidemic  of  1892,  but  only  apparently,  as  I  be- 
liere.  Were  we  to  count  only  the  fatal  cases,  then  indeed  we  should 
be  apt  to  draw  the  false  conclusion  that  during  the  cholera  epidemic 
of  1893  no  infection  of  the  attendants  took  place,  whereas  as  a  matter 
of  fact  they  were  attacked  in  eurprisingly  large  numbers,  but  the  mor- 
tality was  vil.  Tliis  tact  could  be  demouetrated,  however,  ouly  by  a 
careful  bacteriological  esaminatiou.  That  the  disease  was  of  a  mild 
form  was  in  accord  perhaps  with  the  known  fact  of  the  greater  resist* 
ance  of  youth,  which  is  evident  from  the  above-mentioned  conclusion 
of  Beincke  founded  upon  a  study  of  the  Hamburg  epidemic  and  from 
the  results  of  my  own  experiences.  Of  imrticular  interes*  was  the  ill- 
ness of  tlie  attendEint  in  the  anatomical  department  who  assisted  in 
the  examination  of  the  dejecte  and  cultures,  and  that  of  a  servant  in 
the  Hygienic  Institute  of  Hamburg  wlio  was  occupied  in  a  similar 
way.  The  results  of  the  most  thorough  studies  of  various  ol^ervers 
lK>int  to  the  evacuations  of  patients  with  cholera,  as  well  as  of  those 
with  choleraic  diarrhoea,  as  tlie  carriers  of  the  contagium.  The 
stools  themselves  are  not  alwajs  specifically  mentioned,  but  in  many 
cases  the  clothing  soiled  with  the  dejecta  of  cholera  patients  ap- 
parently conveyed  the  disease  to  the  washerwomen.  In  certain 
coses  the  soiled  linen  of  a  cholera  patient  was  found  to  have  been  the 
cause  of  an  epidemic  outbreak  in  a  new  locality.  In  aU  these  cases, 
however,  the  intestinal  discharges  conveyed  by  the  clothing  were 
looked  upon  as  the  real  cause.  Von  Pettenkofer,  however,  is  more 
cautioTiB  in  accepting  such  conclusions;  indeed,  he  looks  upon  soiled 
linen  and  clothing  as  the  spreaders  of  cholera,  but  with  respect  to 
the  nature  of  their  adherent  infectious  matters  he  warns  us  against 
hypotheses,  especially  as  some  very  competent  obsei^'ers  were  unable 
to  find  anything  abnormal  in  the  dejecta  of  cholera  patients. 
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Loral  CmtdUui'iii. 

AconrdinK  to  ron  Pettenkofei-,  iu  addition  to  tha  ttnkoowu  »amb- 
thinK  wliirli  ^voiii  riiiu  to  (-liuluru  opid<>tuiL-K  tIin>uKli  liuiiiiiii  nxMnria- 
tioii,  therf)  \h  8till  i\f^^»R&Ty  a  H|>ecia]  ivKional  and  aeasonat  diHiioai- 
tioD  ill  urdtT  tu  mnko  [WfiHible  a.  spread  of  irlioluru.  Tbt>  ttixu  of  tlw 
epidemic,  that  itt  to  nay,  tlie  nunilwr  of  i<atipiit8,  de|M>a(bi  ajMiu  tlu» 
iudi\idutd  iU)tpositiou  of  tlio  |>opuIiitiou.  Thvivforo  voii  Pott«nLt>f<T 
does  not  connider  cholera  as  a  contjiKions  di&eaae  in  the  wuse  thai 
th«  iiiff>ctiouii  iiiattur  (trim-n  uu],v  iu  tbo  IinuiKu  bodt*.  If  from  thU 
point  of  view  wft  compare  cholera  with  another  epidemic  dineaae, 
iufluUDzii,  thuu  indued  Bomu  vt>ry  (rtweutiiU  pointH  of  difforvuce  Im^me 
evident.  ^Miereas  influeu7A  apreada  over  wide  re^^oim  in  a  raoie 
or  loDK  eoLerout  iidvauce,  uud  attackit  for  the  inost  part  aimaltane- 
oualy  and  uniformly  a  lar^e  iiercenta^e  of  the  ftopuhition,  witJiont 
skipping  iudividual  districts  or  iipiiring  or  uttuckiug  more  seTonlr 
certain  favorably  nitiiated  reKioiin,  wo  see  in  cholera,  for  the  tnoat 
|)art,  a  ('hurwt<.^ristiu  luctd  development,  rarely  a  uniform  exteosioo 
over  an  entire  city.  Cholera  npreads  in  all  directions  from  the  pri- 
mary,  »«.'oondary,  or  tertiary  foci,  lint  not  uniformly,  h.iltitig  som<v 
tames  hero,  somftiwex  thcrL<,  and  by  manifold  cou\-vynuc-i>'«  ftirrnin^neir 
foci  of  infectioD  at  widely  separated  points,  which  may  eventually  far 
snr]ia)44  th«  primary  0110^4  in  mixo  nud  extf^nt.  Tii  tliiH  radinti'iu  from 
the  primary  focus  we  see,  however,  intlividnal  roKions,  which  are  no 
more  isolattitd  from  tlie  rc«t  of  the  world  than  tlio«o,  remaiu  iwrfectly 
free  for  a  long  time  despite  the  foot  that  the  conditions  of  the  cholera 
conveyance  appear  to  Ih>  tho  very  game.  In  roferooce  to  this  I  refor 
to  the  work  of  rou  Pettenkofer  relative  to  the  cities  of  HambarR  and 
Berlin  which,  dcapite  oouHtniit  iuti-rconimunicatiou,  have  addon 
suffered  simultaneonsly  and  equally  from  cholera.  In  the  history  of 
eholera,  moroover,  similiur  esan)[)l4>s  are  by  no  meam  wanting. 
Furthermore  wo  know  that  typical  oases  of  cholera  have  occurred  fre- 
quently in  isolated  regions  without  t;ivin|<  riHe  to  epidemics  in  eoch 
plaom.  Iu  the  numerous  instances  of  cholera  ooa\'eyance  which  took 
plane  from  Hamburg  in  IHil'i,  tlie  nnwt  varied  means  of  prccsutim 
against  the  sprttud  of  the  disease  were  enforced ;  but  similar  observa- 
tions have  been  made  iu  former  timea  in  which  the  digeaae  acte<l  iu 
tho  Mime  way.  although  no  anch  preventive  measnrefi  were  employed. 
It  happened  man.v  timea  that  thoMO  caiw«  remainctl  iitolaM,  aud  nitre 
followed  by  no  epidemic,  indeed,  by  no  other  case  of  cholera.  A 
very  typical  iostauce  of  this  kind  is  related  by  von  Pettenkofer.     On 
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Dct'ombor  7th,  1873,  tliere  was  disrlmrged  from  tlie  jail  at  Lauffen,  in 
whieli  at  tlie  time  a  small  cholera  e|>idemic  prevailed,  a  prisoner  who 
coneealod  the  fact  that  he  was  suffering  from  diarrhoea.  Up  to  the 
evetiiug  o(  the  following  day  he  tramijed  through  several  villages. 
Buffering  all  the  time  from  a  diarrha?a  with  numerous  colorless  move- 
ments and  occasioually  &om  vomiting;  on  that  evening  he  passed 
several  hours  in  the  stage  coach,  coming  in  contact  Iiere  with  a  large 
nnnilx-rof  people  who  were  on  their  way  ton  jihice  of  pilgrimage.  On 
this  same  evening  he  reached  Vilsbibnrg.  and  only  with  exertion  could 
he  drag  himself  to  the  hospitjd.  where  he  collapsed  in  a  ennditiim 
of  cholera-typhoid,  but  eventually  recovered.  Desi>ite  tlie  f;ii"t  that 
his  clothes  were  thoiougldy  saturated  with  fieces,  and  all  along  the 
route  which  he  had  traversed  he  evacuated  aliiiiidant,  apparently 
typical  cholera  slooLs,  uo  cases  of  the  disease  followed, 

A  case  similar  to  this  in  some  reajiects  was  olison'ed  in  1S03  by 
Dr.  BchmalfusH,  and  was  commimicated  to  me  by  Dr.  Rciocke.  Dur- 
ing the  cholera  epidemic  of  1H93  a  tradesman  wa«  taken  sick  on  Se]i- 
tembcr  2!)th  with  vomiting  and  thin  stools;  he  did  not  attach  any 
importance  to  this  fact,  however,  and  started  on  liis  vai'ation,  as  he 
had  planned  a  long  time  before,  travelling  directly  to  Thale,  where  ho 
lodgwl  in  a  hotel.  During  the  next  few  days  he  felt  (piitw  well, 
walked  alxiut  eight  hours  daily,  hut  had  very  little  appetite,  and 
]iassi-d  daily  one  or  two  soft  stools.  On  the  innniing  i>t  the  ti.lth  Im 
felt  more  miserable,  and  vomited  once  in  the  water-ch)»et  of  the  hotel. 
At  ^  :15  he  left  Thale,  changed  at  Magdeburg,  aud  travclh-d  by  way 
of  Stendal  to  Hamburg,  where  he  arrived  about  0  A-'y.  In  the  railroad 
ear  he  retched  a  numlter  of  times,  aud  cs pectinated  a  small  amoimt 
of  tenacious  mucus.  He  expectorated  either  into  lus  handkerchief  or 
ui>OD  [lajier.  The  toilet-room  uext  to  the  cnuin;  he  nsed  but  once  on 
the  way  from  Magdeburg  to  Steudal.  From  the  railroad  station  ho 
was*  taken  to  a  physician's  office  in  a  carriage.  During  the  night  he 
was  taken  severely  sick  in  his  home  with  a  cholera  attack,  with 
Toiniting,  profuse  diarrhiea,  vox  cholerica,  aud  anuria.  The  diag- 
nosis was  confirmed  by  a  bacteriological  examination.  This  patient, 
it  is  true,  did  not  make  such  extensive  migiatious  as  that  descrilwd 
by  von  I'ettenkofer ;  hut  despite  the  fact  that  he,  beyond  any  ipies- 
tion,  carried  the  cholera  from  Hamburg,  he  did  not  in  the  course  of 
his  travels  give  rise  to  any  infection,  as  far  as  could  tie  learned. 
C'AseR  simitar  to  these  have  been  noted  in  other  places,  such  as  Salz- 
bnrg,  Frankfort-on-the-Main,  and  Lyons,  iu  which  the  indiridual  with 
cholera,  despite  frecjnent  opportunity  for  the  development  of  epidem- 
ics, was  never  the  cause  of  such,  although  he  may  have  trammiitted 
tb<}  coutagium  to  other  individuals. 


314 


mWIT— A8IATI0  CHOLBM. 


\ 


We  must  nnt  forgnt,  however,  that  certain  regionit  aod  <: 
were  fur  u  Iuuk  time  uousiilered  iiuinim«  agaiiuit  chulerii,  ttottl  a 
ojikleinic  showed  that  this  view  van  hsuutl  iiixm  aii  i-rntr.     U'QiteiH 
beiK  and  Hwitzerlmul,  both  of  which  seemed  time  boA  time  again  to 
be  iminon*,  lia<i  their  opiileiuii-i*  ju  rngnlar  onlor. 

lu  strong  ooutraat  ivith  tiie  coutiunooa  and  remarkable  protection 
from  chnlorn.  of  t^^rtaiu  regions  Btauds  the  fa«-t  tliat  oUier  hxAlitiw, 
tt'hether  cities,  nllages,  or  only  certain  patis  of  a  citv,  were  frv 
({iiontl.v  attacked  by  vholcru  and  also  w«re  sharply  diiftisgiUHbal 
from  other  cities,  villages,  or  districts  by  very  high  morbidity  and 
mortality  ti){ures.  The  jiumber  of  these  observations  is  so  great  that 
it  would  be  sujrarfluous  to  mention  the  individual  details.  The 
regions  which  seem  piirticidarly  jiredisjioseil  for  the  otitbrMk  et 
cholera  are  es|>eciuUy  low-lyiuH  and  damp  regions,  antl  parti<iilari* 
snch  aa  are  conspicuous  for  tlioir  uufavorahle  sanitary  ouoditions. 
Similarly  we  find  0(K:asionaIl.v  certain  countries  or  pTo^-ioces  wbtdi 
are  especially  prone  to  invasion  hy  cholera.  The  province  of  HilvMa, 
ax  regards  tho  prevalence  of  cholera,  is  perhaps  not  the  worst  of  all 
the  Prussian  provinces,  but  <)|)[ielii  is  i-ertaiiily  the  «"n*e  district  in 
that  provincu.  Pistor  has  shown  that  Opi>eln  suffered  from  tweln 
epidemira  during  the  period  from  183(1  to  1874,  during  which  liin^ 
Bavaria  had  dmr  uud  Saxony  sis  epidemics,  iiud  that  in  the  disbict 
of  Oppein  with  au  average  |K>pulatiou  of  l.Oi'iJ'iS,  in  tho  coniwof 
twi.'lve  epidemics  there  were  21,330  cliolera  deaths,  or  daring  hkIi 
epidemic  year  IT.S.'J  out  of  every  10,000  inhabit^iutx ;  whereas  during 
this  time  m  all  of  Bavaria  there  were  but  l'i,0^'J  deaths,  and  in  all  of 
Saxony  only  9,713  (7.30  and  6.52  jair  10,000  respoL-tiwlT).  But  ewo 
within  the  limits  of  certain  districts,  some  regioiis  always  ahuw  a 
jteculiar  predi-spoMitiou  to  cholera,  whereas  others  remain  enttrely 
free  or  suffer  bat  slightly  in  eaoh  epidemic.  These  regions,  dwi^ 
nat<>(]  ait  cholont-immnne,  are  distinguished  sdvantageonaly,  as  For- 
ster  showed  in  a  very  tliorough  examination,  by  tlie  chamct(.'r  of  their 
wat«r-«upply  frr>m  tho  regions  which  are  severely  visited  by  cbalen. 
Some  of  these,  as  the  much  spokcn-of  cholera- immune  railroad  eentte 
of  Lissa,  have  a  good  a<iuoduct  protected  ag-iinst  contaminAtian;  i 
some,  as  Jauer,  deep  wells  fetl  by  water  from  nuder  a  layer  of  to^fl 
thirty  to  forty  foot  thick ;  othera,  as  Schmiegel,  are  supplied  by  water 
filtering  through  a  deep  layer  of  lime  and  elar,  and  thug  ate  prutM-tfl 
from  sewer  or  i>nvy  eontamioation.  H 

A  most  remarkable  and  fre<)uent  jirevslenoe  of  cholera  is  shown  is 
regions  and  districts  sitnated  on  rivers  and  canals.  We  might  allrit>- 
ute  this  tendency  to  cholera  visitation  to  the  fact  that  the  rivers  and 
canala  are  among  the  main  routes  of  human  interoonrse,  and  to 
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cholera  ia  disaeininateil.     Still  i-liolem  Iian  prevailpd  exteiiBivBly  in 
rfKimiA  whose  riv<>i-M  nuil  Miiti^r-cuiii'nf-H  an-  iii>t  imvi)i:iklilo. 

Auother  expltinatiiju  of  this  aiiaccptibility  is  ofl'eretl  iu  the  t^reater 
dampiioaB  of  the  snil  tuid  its  f;oii.so<|neiit  iusiiiiiULrv  ntuditiuu.  Vun 
Pettenkofer,  as  a  result  of  very  exteiisive  luvestigatious,  Iiiih  iu|{eui- 
ouely  songht  to  expUiu  this  local  ]irp(lis|Hisitiuu  to  cholera  in  dif- 
ferent cities  by  the  varying  condition  of  porousnesH,  of  daiuituesn, 
urn!  of  c'outaiuiuation  <if  the  soil.  N(*vertheleH»  tlit*  dillerencos  lie- 
tweeu  the  ao-called  cholerarimnmne  rejiions  and  tintse  whicli  have 
HufftTwl  fr(ii|iK.'iitI,v  fnnii  ppidemicH,  are  by  no  int-mm  so  charimttir- 
istic  and  iiuifonu  thiit  ilputi  these  ditTcrences  alone  the  doctrine  of 
local  disiKMitiou  to  cholera  cuidd  be  established.  Even  the  (.'iiuulizu- 
tiou  which  von  Pettenkofer  used  in  support  of  liis  theory  cannot  be 
of  any  jtrctit  sii^nificniK'*'  as  regards  clinlera  iiiuiiuuity  wlicri  wo  con- 
Rider  that  the  city  of  Frankfort,  whicli  only  l)e^;ttn  the  couatruction  of 
the  Schwemru  canal  iti  IK(i7,  niiylit  W  ilesii^uati'd  as  iiutiruly  iininimo 
from  cholera,  whereas  Halub^l^^;.  wliich  for  very  many  years  iiossrssed 
a  model  system  of  cauals,  luul  siicji  an  i-.\teusivn  opidt'inii'  in  ]S1V2. 
Von  Pettenkofer,  after  demouatratinK  repeatedly  thf!  iiitlwin'c  nf  the 
rivers  flowioK  throu^'h  valleys  and  the  dampni'ts  of  the  soil,  alh'^ed 
the  heiylit  of  tlie  ground  water  a.-j  tlie  l»fMt  indi-x  <if  the  clumgiiig  con- 
<litioiis  of  moisture  in  those  porous  layers  Ivln^;  alwive  the  level  of 
this  ground  water,  aud  compared  these  variations  iu  the  ground 
water  with  the  cune  of  the  cholera  caseH.  Iu  certain  |>laces  a  uni- 
formity appeared  to  exist  iu  so  far  that  the  cholera  morbidity  varied 
according  to  the  depth  of  tlio  gnunid  water.  Iu  oilier  plucfs,  how- 
ever, n  relation  l>etween  tlie  two  could  nut  1h*  ilnmutLHtrated,  and  lo 
overcome  this  difficulty  vim  Pettenk< ifer,  Ju  luKUtjon  lo  the  cfindition 
of  the  ground  water,  also  htkos  account  of  the  ritiiifull.  In  Oernniny, 
the  maximum  of  cholera  morbidity  freipieutly  coincides  witli  a  low 
love!  of  tiio  ground  water.  It  muflt  Ix"  remendiered  iu  this  coiuu  itiuu, 
however,  that  this  lower  level  as  n  rule  ocnira  during  the  middle  aud 
latter  part  of  the  suuimer,  during  which  time  cliuiatic  couditious  also 
favor  the  extension  of  cholera.  The  decrease  lu  the  number  I'f  cases 
of  cholera  and  the  diminished  dLsposition  of  the  epidemic  to  spread 
after  a  heavy  rainfall,  might  Ix?  explained  by  the  fact  that  as  a  rulu 
rains  coiucide  with  a  ci>oIiug  of  the  atmosphere. 

Furtlier  it  is  not  nnessential  to  the  discussion  of  this  i)ue)!ti<iu  to 
remember  that  th"  c<iini-idenoe  bi'lwei-u  a  high  lei.l  of  the  ground 
water  or  abundant  rain  ami  a  dpcline  in  the  prevideuce  of  cholera 
Heems  to  be  most  evident  iu  regions  in  which  the  water-supply  is 
directly  inflneuoed  by  biillt  the  amount  of  rain  aud  the  varying  level 
of  the  tfTound  wut«r.     In  curtutu  casea  iu  which  the  dnukiug-water  is 
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derived  from  the  atiporluiul  or  dt^6i>er  layers  of  the  soil,  we  eu 
roiulily  uoderstitud  thut  with  the  eiukiiig  of  the  grauiid  water  coutami- 
nntion  uf  the  soil  by  cesspools  and  the  like  wonld  rosiiit  iti  &  touHog 
of  the  spriiigH  iiud  jtomls;  luoderalo  ainouuta  nf  rain  often  act  in  the 
same  way,  whereas  with  more  copious  rains  a  thorotyjh  penetration 
and  cleausiDg  of  the  Hoil  as  well  as  of  the  water-couraea  takes  phce. 
Tlie  lu-eviously  nientiniied  esamination  by  Porater  of  the  water-sapply 
of  vurinna  reyioiia  in  Silesia  iiuil  Posen  bears  i)at  this  assumption. 

Even  thouyh  we  miglit  find  a  satiatactorj-  explanation  of  the  prev- 
alence of  cholnrii  iu  thesti  facts,  nevertheless  it  would  lianlly  Ut 
advisable  to  attribute  the  re^^ioual  disposition  only  to  the  condition 
of  the  (iionud  water  and  to  the  amoirnt  of  raiu.  It  would  I>e  far  more 
nitiiiual,  in  place  of  the  soil  ahmo,  to  take  into  account  also  the  babl- 
tatiou.s  with  all  tht- ir  apinirtenaucea,  I'spt'cially  since  the  occijrrcuce  of 
winter  epidemics,  wliith  mn  their  conrae  dnriny  a  tiuio of  frozen  soil, 
of  ice,  atiil  snow,  can  thus  lie  explaiui^d  withunt  dilHculty.  It  g'>ea 
without  sayinji  that  to  the  question  of  habitations  belong  also  those 
of  the  method  of  r(>Tno\-iu|j;  fecal  matters,  the  water-supply  au<l  its  re- 
lation ti)  the  privies  and  drain  pipes,  the  nature  of  the  fomulatiouii, 
its  well  as  tJiat  of  the  position  of  the  house,  with  reference  to  light, 
shade,  and  moisture.  Furthertuore,  we  ought  to  have  details  a^  to 
the  various  luirls,  tlie  roomi  and  apartments  iu  each  house,  although 
wm'li  details  ciiit  with  diliicnlty  bo  represented  with  sirfficient  clMir- 
iiess  to  be  of  service  iu  our  iuvesligatious. 

More  than  that,  we  must  remember  that  there  is  by  uo  me«D8  a 
coiiijcction  l>i?tween  tlie  oei'urn>nce  of  a  case  of  cholera  and  the  coudi- 
tion  of  tlie  HUtferev'a  dweliintx  apartments.  Particularly  iu  the  large 
cities  tlio  dwelling's  serve  but  a  short  space  of  time  as  the  places  of 
abode  for  the  men,  who,  as  Koch  and  Ftiigge  well  say,  may  vtry 
easily  iii(le<'d  ac^inire  a  disr-ii-se  iu  their  places  of  emjiloyment  and  in 
the  neit;liliorin(j:  cafJs.  If  cholera  is  thus  introduced  iuto  any  partis 
iilar  divclliiu;,  and  then  otlior  members  of  tlie  family  actjuire  the  dis- 
ease, it  will  lie  incorrect  to  invoke  the  local  conditions  in  esplauatioD 
of  till'  ouliiri-ak.  Ou  the  other  hand,  however,  a  laborer  may  con- 
tract cholera  iu  his  home,  while  the  di.sease  actually  breaks  out  at 
his  place  of  i'in]>loyment,  .ns  n  result  of  some  special  exciting  caui>e, 
such,  fur  instance,  a-s  driukim;  when  the  Ixidy  is  overheated. 

Such  CO  [  IS  i  den  it  ions  warn  as  Hint  the  epidemic  facta  also  must 
1)0  used  with  caution  as  a  basis  fur  theorizing,  and  that  poeitire 
couclu.sious  can  bo  established  only  upon  re|>eated  and  nniformly 
roonrring  olwervations.  To  these  uniformly  recurring  facts  lM>loDgs 
the  following,  howi'ver,  namely,  that  the  cholera  jjrefers  to  such  a 
great  extent  certiiin  cities  and  certain  parts  of  the  city,  tliat  it  trt- 
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rinotitiy  ocoiirs  in  the  some  quarter  duriDd;  repeated  epidemics  and 
remains  here  for  Uie  greatest  length  of  limo.  TLe  reflson  for  tLw 
phoQurneDuu  iiiny  l>e  a  double  one.  lu  the  first  place  these  quarterti 
may  be  especiaUy  expoaed  to  the  uieauti  bv  which  the  dieeaat)  is 
carriixl  (whit-h  i»  eortaiuly  a  fat-tor  of  importauco  iu  many  limeB),  or 
»ecou(Uy,  the  cholera  gerniBuiay  have  beeu  sowu  broadcast,  so  to 
Bpeak,  over  an  entire  region,  but  find  only  in  certain  Imuses  a  favora- 
l)lo  soil  for  tlniir  develo|)inent.  In  tJiese  luuisfw,  thprffoiv,  cholwra 
spreads  most  ipiickly  and  severely  and  |)ersists  tlie  lon^PHt, 

Lt^t  ns  see  then  what  are  the  ixtrtiniliir  i|nj>1iti<'s  npim  which  do- 
jteuils  this  special  susceptibility  of  i-ertain  plai'i^n  and  iiuai'tfrw.  That 
a  low-lyiug  situation  and  untavorabh^  miultjiry  conditions  must  be 
r^narded  as  etioloRical  factors,  to  a  certjiin  extent  at  least,  lias 
alrc«dy  been  said.  It  wnidd  I*  well,  however,  lo  study  somewhat 
more  in  detail  the  individual  jxiints  which  euti'r  into  thi^  cansal  com- 
plex. Dnring  the  HamburK  epidemic  of  iHtt'i  tln'  jiarts  of  the  city 
kuowu  asHarvestehudeand  Rotherliauni  witc  attic kcil  leii.st  S'-vcrclv, 
whereas  Altstadt-Nordertheil,  Neu.stadt-SiJderthcil,  and  Dillwiirder- 
Austtchla^  were  most  severely  aftV-cted. 

Among  every  thousand  inhabitautt^  there  occurred  iu 

L'holerji 
vatrs-  [)«a[]iK. 

HarvcstcliMiio 10.11  4AS 

BoUicrliii.iiti u  :i:i  8.91 

AlUtatlt  Nordirthcil W  IT  IT.iM 

NeMstiidiBlKIertlitil aH,W  18.81 

Billwnrder-Aiissrlilng 4(1.13  24,10 

If  we  com|iare  these  di.itricts  wi>  note  that  in  the  first  two  the 
houses  are  isolated  for  the  most  part  and  surniTindf-d  In  H'lr'h'nM,  iii 
the  latter  they  are  all  t^eiiement  houses  with  ai'iirlinciit.s  looliinj;  on  to 
courtyards.  Wliereasin  Itothei'baum  aud  HarvcHtehudf  each  iiiliahi- 
taut  has  a  floor  space  of  fr<>ni  IH)  to  IW  sipiarc  metres  (ll7tl  to  I'.MO 
S'luare  feet),  in  the  other  three  districts  we  may  reckon  perhaps  Hi 
or  at  the  utmost  Wsijnare  nietei's  (170  t'i-i20  si|uarB  fuct)  U^  the  indi- 
vidual. 

A  Himilar  picturo  in  also  giveu  by  the  comiiarisou  of  cholera  cases 
and  deaths  occurriuj;  in  classcH  of  the  i-nmrininity  ilivided  accordihg 
to  the  yearly  incojuc.  A  study  o(  tlie  following  tabic  shows  us  that 
it  18  the  classes  with  an  income  under  t'lOO  and  from  WKI  t<i  1,(MK), 
and  from  1,000  to  2.0IKt  niarkr<  which  biniiHli  an  "xlnmrdinurily 
large  contingent  of  the  cholera  ca.ses.  Those  willi  an  income  nndir 
fiOO  marks,  as  well  as  those  with  an  income  of  from  800  In  I.OIM) 
marks,  wi^re  the  greatest  suftVreix.  This  inchidfs  Hi--  ^'i-i-alcst  num- 
ber of  marrietl  and  uumurried  uimkilk'd  laborers,  \\'hereu»  iu  tho 
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first  RToap,  with  an  income  of  GOO  to  1S0()  marks,  belong  manj'  cl  tfae 
doiiimtica  of  thfl  wenlthy  familieH.  These  statistios  st^m  to  oMTob- 
orate  the  old  idea  that  L'liolura  ia  prdomiLc^utly  u  discwM'  of  tlie  least 


duan  arranaFil  aooonllox  U>  U»>lr 
bieiuait. 

IVilal  niimbM  of 
clHilprm 

iHtaHlABM    ifeM* 

occurred 

Ohb.* 

DMth«i* 

Ohm. 

P— t«L 

800  to     I.OOfl      -      

-  I.OOOio    t.lMHI      -        

».000lo    8.300      - 

-  8.500to    5.000      "     

-  10.000to85.000      "     

"     ■».  000  to  50.000      -     

-  50.000 

47.447 
88,  M7 
48.  M4 
14.544 
«.18fi 

a.6u 

8.188 

1.189 
884 

I.OTS 

8wH4 

4.3B6 

■M 

S4S 

ITS 

60 

90 

S 

878 

I.TT8 

S.4WI 

188 

I8B 

88 

» 

IS 

4 

86. 88 

11S.M 

100.  S5 
47.10 
88.68 
80.86 
18.  OS 
16.  n 
S.00 

80.08 
61.86 
33.80 
88.73 
88.04 
1916 

o.n 

11.00 
4.M 

TwUl 

I4T.604 

10.4S8t 

O.WH 

70.61 

8&.88 
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laTorablr  Hituated  cIhmmos  of  tlio  po[m1«tioD.  and  ihal  it  rcnps  ils 
nchent  harvest  in  the  proletariat  of  large  citiea.  It  iie^da  no  aj|ni- 
meat  to  prove  tliat  cotiditiona  uoet  faTorablo  to  the  diffD«ioii  of 
choltra  gorms  niiiflt  exist  in  cramped  teneraent  hoosee,  with  the  fre- 
<jU(!iitl}-  Hniall  and  dirty  kit«'h<MiH  which  aorve  at  one  Mid  th<<  miiim> 
time  for  wtuh-  aud  diuing-rooma,  with  ihf  common  and  often  in- 
sufBcieiitly  isoUtrtl  privies  and  their  drains,  and  with  the  close  aaso- 
ciatiou  of  the  c-hildivu  with  otiv  anrttlu'r. 

We  may  sa,v  alxo  that  there  is  a  npecial  jirediapoaitioii  of  certain 
calliugM,  »imrt  from  the  a1x>re-mvntion<^d  imnrioiitM,  fur  it  has  heen 
shown  (hat  lalxiren)  without  any  fixed  calling,  who  sought  work  at  the 
hari>or,  eapecially  thoae  who  worked  or  livvtl  on  the  water.  Knffend 
most  from  cholera.  This  fart  is  rather  remarkable  in  that  the  river 
[lopuUtioD  dixit  not  bvloug  to  the  clawt  of  thu  hygienically  unfaror- 
ably  Hitnaled.  During  the  greater  part  of  the  day  they  li%-e  in  tlw 
open  air  engaged  in  healthy  physical  work  and  for  the  most  {wrt 
reoeive  wage*  en<iugli  to  Iw  altle  to  iirucunt  for  thoiiiaelvex  n  tiuffi- 
cieocy  of  Donrishing  food.  And  still  we  see  tliat  tlie  cholera  preraib 
among  tliem  during  the  auiumer,  which  m  the  very  annMon  when  tJieir 
■node  of  living  is  apjiarently  the  most  hygienic.  That  the  raftsmen 
of  the  Weiohwl  and  l)«hT  are  fnHHieiitly  tho  fintt  to  fall  victiina  tn 
cholera,  that  they  t^teu  contribute  to  the  spread  of  the  epidemic,  and 

*  The  wiwnm  iwl  cMMfmi  wfao  did  not  pay  any  taxM,  and  wbu  wi-re  takea  iM     ^ 
or  died  whli  cbohra,  arc  nckonni  (n  tlii^  <-1>im  of  thow  who  Ropponoil  thm.  fl 

f  Of  tliov  wtM  wvn-  lakea  rick  or  died,  8,847  ani)  1.648  rtspwii*«lj  hail  an  la-     ^ 
oMie  under  600  marks,  whiiwi  tke  Incone  o(  8.  |S6  and  1.338  nspertiTdj  wm 
OokaowiL 
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that  the  river  banko  where  tlie  greatest  confluence  of  raftsmen  aud 
sailom  necuni  become  veritalile  [ilagiifi  spots  tlnriug  a  clmlera  sea- 
Bon  has  been  known  for  a  long  time.  A  short  time  ago  Reincke, 
iu  a  work  troatiu^  of  the  cholera  epidemics  of  HHiiilniry  in  their  re- 
lation to  the  water,  showed  that  iu  all  tlie  ejiidemica  the  mcirliidity 
was  muoli  greater  among  the  B)ii|>|>iug  than  in  any  part  of  the  city. 
Wo  might  sn.v  for  all  priictieal  purpusea  that  tLeriviT  population  w»« 
twice  as  severely  affected  aa  that  of  the  next  most  unfavorable  pi>r- 
tious  of  the  city,  although  it  is  probable  that  in  the  course  of  u  long 
0|>idi'mic  tho  river  population  variea  greatly  frnm  time  to  time,  so 
that  as  a  matter  of  fact  more  penjde  were  exposed  to  tho  danger  of  the 
(Usoaito  iu  tho  liarlKir  than  a  census  taken  on  any  detinitc  day  would 
show.  On  the  other  hand  we  must  take  into  8|jeciiil  iiciount  Hii'  fact 
that  i4uiall  chihlreu,  the  aged,  and  chronic  invalids,  who  on  hiinl  fou- 
tribute  so  largely  to  the  cholera  cases,  are  fomul  in  relatively  .sinall 
nnmlitiT  among  the  river  people.  Neither  the  soil  nor  the  ground 
water  can  l>e  considered  as  active  iu  the  etiolngy  of  these  caai-x.  but 
the  mi«t  important  factor  in  the  etiology  of  cholera  is  on  the  other 
hand  most  active.  This  is  that  the  Mailors  and  doi'k  Iidiorei-s  derive 
their  water-nnpi»ly  in  great  jiart  from  the  same  place  into  which  the 
fecal  disL'harges  of  the  entire  river  popidatioii  are  dejioaited.  To 
what  a  great  extent  the  river  population  of  the  Elbe  was  involved 
ill  the  cholera  of  lfi92  is  shown  by  a  diissifioation  <if  lleiucke, 
in  which  the  connt  from  December  l«t,  IWK).  is  net  domi  hh 
thu  foamlatiou  for  tbo  total  number.  That  this  was  enHontially 
much  greater  than  during  the  cholera  period  of  iKlhi  cannot  l>e 
assumed. 


Bi*Hr  ;Hjp<ilatJon 

nn  f)«wmbfir  1,  180 

DIpd. 

Of  eniry  l.rtlO  Mibtb 
nrtnirrvrt 

Sk'k 

1  Mill  It' 

MiiIpb 

• " "     Pi'mnlea  ,  . 

a,84T 
322 

afl3 

4.3S9 

291 
54 
43 

lir> 

38 

73.3 

lOT.T 
139.7 

39.1 

e7,i) 
iue.n 

Total 

387 

171 

89.4 

87.7 

These  statistics  show  a  cholera  mortality  much  greater  tliau  that 
in  any  other  of  the  most  severely  affected  jiarfs  of  the  city.  The  sea- 
goiug  shijis  appeared  to  suffer  far  les.s  from  dmlera  than  tlie  river 
craft.  Inasmuch  aa  in  these,  every  influence  of  the  land  is  aliolished 
with  the  departure  from  the  Iiarbor,  so  vou  P<-ttetikofcr  niiist  have 
considered  tbe^e  m  ijuuiuue  regions  ju  conformity  with  Ids  theory. 
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Souio  «xamplc8  whioh  von  Pettenkofcr  prenents  serve  lo  corrobo- 
t-nte  this  idea,  und  it  faunot  be  deniwl  itltci  tlic-««  olMerv-fttioiu  tltil 
slii|»)  du  DOt  ujiiM^ar  to  afford  a  particalarlj'  favorable  soil  for  the  de- 
wlopnient  of  cholera.  Nevertbelesa  (miher  olworvatiotu*  tuiTodiora 
tJist  vou  Pottcukufer'u  viows  opou  tho  iiunuiuit.v  of  Uinae  od  »eA-fp]iii|i 
sliilKi  was  not  altogether  correct.  Of  the  older  obeen-ati^ns  I  wil] 
only  meution  tlio  report  by  Viiv'liow,  at  th«  elioler*  couft^ivuce  of 
Berlin,  oourarnin^  the  epidemic  of  l^HH  ob  the  Fraukiiii,  and  at  tltf 
luuue  time  the  dltK'ti^tsiun  by  Itobvrt  Koi'li  of  the  epidoiuiot  ou  U» 
M<itrtyy-/fritxzi,  the  Aiy>m(U',  and  the  CirHtxiile.  Of  von  Pettenkofers 
own  obuervutiuuH  vre  need  only  luuntiou  thoiie  of  thw  frii;»to  AfJit.  ^ 
Belative  to  thene  tihiji  epideniictt,  vou  Petteokofer  sppeab  to  bttfl 
formerly  vspriWHud  opinion  that  at^-oordiui;  to  «x[KirietH-«  the  iofco 
tioiis  i-liolera  matter  is  but  rarely  carried  from  the  land  to  a  ship;  bat 
that  in  exi'eptional  c-ases  it  in  c-arri«M:I  to  Durh  hu  extent  tbat  jnst  m 
severe  epiilemii'a  oi-cur  on  the  ships  as  ou  laud.  ^Miut  tliiH  dejieods 
upon  i»  a  >|U0Mtiou  which  rttiuircvt  a  mure  thorough  oxaininatiim,  UhI 
every  thiTiK  taken  on  nhip  from  the  harlxir  moHt  be  sabjeeted  to  a  T«r7 
awirohiutt  iuv(>MtigHtioti.  Au  enormona  auiotiut  of  infi>-li'>ii8  uiAtltr 
mii8t  have  Ixi-n  taken  fn>ni  HamburK  to  the  Hhi[>«i.  but  etipeciaDj 
worthy  of  note  is  that  mottt  of  the  ooean  »t6aiiHir«  which  loft  Umi 
harbor  of  Hamburg  previout*  to  the  cholera  epidemic  of  1892  dt«« 
their  entire  waler-suiiply  from  the  Elbe.  Thtut,  ou  the  ship  fVtli»- 
CMcn,  whioh  left  Hamburg  ou  October  I'Wi,  ISSii,  with  22(1  i-abio  j**- 
aengers  and  reached  liio  de  Janeiro  ou  DecemWr  12th,  •'i.'t  pertwoi 
wer«  tiiken  wick  with  cholera  and  Ifi  died.  In  ISlKi  there  aailcal  froa 
Uambut^  to  New  York  the  following;  ships  with  cholera  casea  as 
bimrd:  On  Aiigiutt  Iiltli  the  Hteamithijt  Ifiwaria  with  27ft  [uwwnunt 
and  C  deaths;  ou  November  7th  the  sailing-vessel  Juhii  Itrrtmm  with 
4fi5  paflsongera  and  '^  deaths;  od  Novendier  12th  the  iiaiUi)g>TeMel 
Washington  with  207  pasfteugers  and  19  deaths :  on  November  28tl)  Ibe 
aailiiig-vi^Hsi^l  •Uxki^  witli  2-11  {>M«wngerH  and  Iti  deatlu*.  In  1H(>7  tb* 
saiUng-vessel  LoM  Brougham,  which  left  Hamburg  with  383  passn- 
gers,  had  7S  dejttha  from  cholera  amoug  i>as«eJiger»  and  etww;  tlw 
sailing-vessel  Leibnitz,  543  pasneugera  ami  107  chiilern  dnatlis.  AImi 
in  the  year  W&i,  a  largo  uumber  "f  cholera  d«atJi»  occurred  on  many 
ships  which  left  the  harlior  of  Hamburg  at  the  end  of  Aogosl  aad 
the  Ix^ginning  of  SeptcmU-r.  Kecendy  Pftihl  liaa  Htuditnl  the  npnrti 
of  cholera  e]>idemics  npon  the  Italian  emigrant  ahips  to  tl>e  year 
t^X^,  and  M  a  result  of  this  has  come  to  the  eoncluaioo,  contrary  to 
that  of  Petteokofer,  that  severe  epidemics  are  the  rale  on  shipb(«rd. 
On  the  four  shi[W,  Ccuio  R.,  Jntirra,  Doriii,  and  liemo.  which  bad  a 
total  of  4,466  persooif  on  board,  311  died  from  cholera,  that  is,  7  per 
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oeut. ,  a  proportion  of  the  total  population  ench  as  even  the  receut  Hnm- 
buFK  epidemio  <]oes  not  show. 

From  this  it  follows  that  ven-  severe  cholera  epidemics  nteiir  on 
ocean  vessels,  and  that  these  iiia.v  bo  much  more  serious  tlinn  the 
epidemics  on  huid.  This  is  all  the  more  remarkable,  sinoe  the 
iintnbor  of  cliildren,  old  i)eople,  aud  iuvulids  ou  these  ships  was 
much  Binaller  iu  proportion  to  the  total  population  tlian  prevailR  nu 
Iftnd.  TLfii  Pfuld  exiiiniued  further  how  the  cholera  nenn  reuched 
the  nflected  sbips,  anil  came  to  the  conclusion  that  tliPie  waa  uo  infec- 
tion ill  the  freii^ht.  and  especially  that  the  watt-r  taken  nu  at  Genoa 
wan  clean.  It  seemed  most  probable  that  the  disease  had  been  carried 
nboard  b_v  eiui^nints  who  had  l>pconin  infected  in  Najiles  previous  to 
embarkiD^.  A  very  reuiarkiible  iuMtance  in  tliat  cited  by  von  Petten- 
kofer,  acconiiiiK  to  which  upon  the  sliip  iimou-n  the  cholera  is  said 
to  have  broken  out,  remote  from  Gibraltar,  the  last  port  of  call,  upon 
the  .Hfinie  day  on  wliicli  cholera  appeared  epidemically  iu  the  harbor 
whifli  the  ship  had  left  fourteen  days  before.  This  was  certainly  an 
oxtnmrdinary  case,  in  which  an  expliiniitiou  by  means  of  porsoiud 
contaKiou  is  absolutely  untenable,  and  the  only  menus  we  have  of 
solving  the  riddh>  is  by  stodyiuK  other  reports  of  ship  t'pidemiea,  es- 
(lecially  the  more  recent  ones. 

Amou^;  the  ships  which  left  the  harbor  of  Hamburn  shortly  before 
the  epidemic  there  was  thn  limjln,  which  left  the  harlior  on  the  mom- 
iDg  of  August  21st.  On  the  followinj.;  day,  tluit  iw.  on  the  2'2d,  a 
mihl  case  of  cholera  occurred,  which  ran  a  favorabh-  course  in  the 
hospitid.  On  the  23d,  24th,  floth,  2()tli,  27th,  28th.  and  29th  of 
August  nothing  occurred.  On  September  Iwt  two  cases  of  cholera 
suddenly  appeared,  of  which  one  ended  filially;  on  September  2d 
nothing';  ou  Spptemher  iid  ten  cases  of  cholera  witli  tLice  deaths;  on 
September  4th.  three  cholera  cases  with  one  death,  and  during  the 
following  days  until  St-pteniber  fltli,  live,  four,  one.  three,  one  cases 
of  cholera  with  recovery.  This  observation  slrengthejiw  our  belief 
that  tlie  course  of  cholera  olwerved  on  the  Hciu'ini  was  not  due 
merely  to  ehance.  On  the  U'ujln  the  actual  nutbreiik  of  tbi*  epi- 
demic, ax  compared  with  the  course  of  events  ou  land,  iippears 
to  have  been  retarded.  We  reach  the  same  conclusion  from  a 
study  of  the  following  table,  in  which  are  recorded  the  deritha  i 
which  occurred  on  the  ships  of  the  Hamburg-.\niericaii  line;  froni 
tlii-1  li.st  we  except  the  ^f'm^n'•l,  ui">u  which  almost  e\clusively  chil- 
dren were  attacked,  on  account  of  a  doubt  as  to  the  nature  of  the 
disease. 

AiigiiBiaa.  38,  24,  ai,  M,  ST.  SS.  W.  Sa.  si  l  Scntembpr  1,  9.  3,  4,  8,  7,  ».  0,  tO.  II 

0.    0.    I>,    0,    0.    0,    0,     4,     3,     I  I  4,  7.  8,  .\  I.  a.  0,  I,    0.     I 
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According  to  this  tabte  wv  twe  that  tLo  opidemie  takes  the  smbs 
coaree  uu  t**^  a-h  oh  land.  lu  this  case  we  slionld  oertAia)%  be  jotti- 
fied  IB  a^iUniug  that  the  cholera  was  Dot  ('oiiv<.>,M'd  fnim  p«noa  to 
person,  but  that  it  vaa  caused  bv  iufect^l  driDkiug-water.  Oecs- 
siooallT  it  has  a]so  be^ii  obscrxnl  npou  shi|w  that  hifjb  ii>inpeislaiv 
of  the  air  iw«uie<l  to  fuvor  au  outlin^ak  or  a  i;rT>ater  exteouon  nt 
cholera,  and  here  we  toacb  npoii  a  farther  arceHsory  canae  of  eboleti, 
the  season  of  the  vear. 


Seaaottat  (JoMditimtt. 


vam  V 


Vrh«n>AS  cholera  preraila  in  India  all  the  year  ronnd.  ao 
sion  into  the  teuiiR-nih<  soDee  takes  place,  a8  a  rale,  oul.v  iii  tho 
aeaaoD  of  the  year.  Summer  and  anttimn  aru  iu  central  Europe  and 
especially  iu  Gcrnumy  the  timei*  dtiriiiK  which  cholera  prevails  eja- 
demically.  With  the  beginning  of  winter  the  extension  tends  to 
cease,  and  often  enough  the  epidemice  dixappear  altoKetlier.  The 
flanio  Hpjiliat  to  Aiot^rica.  In  reference  to  this  tlte  following  statiatic* 
eonceniiug  cholera  morbidity  aud  iimrlality  iu  the  Pms-siau 
from  1&48  to  IU5il  are  of  |kartioalar  interest. 
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In  the  goremmnnt  district  of  Oppeln  the  epidemica  beinui  in  Joly, 
aimI  the  Knit  luark^l  iucn.ta8c  ap|>eared  in  August.  Only  Mnurii 
showed  nt  timea  dnriug  Norember  aud  Docembo'r  a  greater  inewss 
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of  cholera  tliuu  duriug  the  previoua  luoiitbs.  Leaving  this  exee]ititiii 
out  lA  cons iderati oil,  we  cau  »ay  that  for  Geriuan.v  the  reiil  seasona  for 
tlie  spreiid  of  cholera  are  the  Hummer  and  autumn,  tto  tliat  for  the 
iui>st  |mrt  it  l>PKin«  or  iiKTOiwiH  with  the  Hiin:mpr  heat  ot  Jul.v  and 
Au^nist,  is  still  on  the  iucieiiwe  iiiitii  Septf  uibei',  aud  decreJises  during 
the  cold  eeasou.  A  t.vpical  example  of  this  kind  appears  to  me  to  l>e 
ofifcred  liy  the  cholera  epiileniii'  iu  Haniliur^  iu  IWI'i.  Tliis  coin- 
cided in  general  with  the  period  during  wliiih  a  strnuy  |>redis|>OHi|:ion 
to  iiitestiua]  catarrh  existed  as  shown  liy  the  occurrence  of  catieti  of 
cholera  nostras.  That  thi«  pcriixl  is  iiarticularly  favorable  in  thf 
development  of  cholera  epidemics  by  reason  of  tin-  rijie'iiing  of  fruits 
and  the  great  developnieut  of  [uitrefftctive  agents  iu  other  articles  of 
f<K>d  lias  already  lieen  frequently  mentioned.  For  that  reason  it  is 
very  jirobahle  that  during  that  time  also,  the  cholera  germs  increase 
greatly  iu  number  and  become  more  virulent.  The  fact  that  during 
the  warm  Heaaon  slight  errors  of  diet  are  frequently  followed  by 
severe  digestive  iliaturbances,  isalao  perliajts  worthy  of  consideration. 

Nevertheless  in  many  pliu-ea  winter  epidemics  have  also  lieen  ob- 
served. The  tirat  cholera  epidemic  iu  IH.'Ht  continued  tliroughout  the 
winter  of  that  year  without  diniinutinn  in  Oreubnig,  di-sjiltc  the 
great  coUl,  Fnrtliermore,  iu  Ht,  Poterslmrg.  Moscow,  IJergen, 
Prague,  New  York,  New  Orleans,  and  many  other  placi-s  winter  ejii- 
doniicx  have  l>een  observed.  In  Munich  llie  height  of  tlie  ejiidi'tuic: 
of  IHI!*;  and  IH'dl  was  iu  November  and  Det'eudier,  tliat  of  1H73  and 
1874  in  Decemlier  and  January.  In  eastern  Pnissia  cholera  prevailed 
during  the  winter  of  1MI>1I  ju  Altcma  aud  Nietlclicn,  Epidcujics  oc- 
curred during  tlie  wint^-r  of  ISiCi  and  IS'.IK. 

At  other  times  it  has  iN-en  oliservcd  that  altliougli  chhch  hecomn 
leas  numerous  with  the  beginning  of  winter,  in  the  spring  and 
summer  an  increase  oci-nrre»l,  so  that  witli  the  hcginuing  of  tiie  hot 
season  of  the  year  a  true  epidemic  iijipearH  again.  Kocli  Iwlieves 
that  this  phenomenon  may  Iw  explained  by  the  fact  that  llie  infection 
is  transmitted  from  jiersou  to  person  during  the  winter,  thus  forming 
a  chain  of  cases  keeping  alive  the  disease  and  uniting  the  jipjiarently 
separatcil  epidemics.  It  Inw  not,  however,  y-t  been  proven  tlial  the 
new  epidemic  has  grown  from  snch  a  cliain  of  cases,  and  the  ques- 
tion is  still  au  open  (me  whether  the  inicroorganisuis  of  I'holera,  of 
which  WB  shall  si>eak  further  on,  are  not  capable  of  wintering  in  tem- 
jierat*  zones  aud,  with  the  beginning  i>f  the  warmer  season,  of  regain- 
ing their  virulence  and  the  power  to  give  rise  to  epidemics.  But, 
howovor  w«  may  exphuu  thesis  occurronces,  there  cjin  he  no  donhfc 
that  the  seasonal  conditions  are  of  great  importimce  ati  regards  th* 
spread  of  cholera. 
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In  tropical  und  subtmpicAl  r«^ioi»,  it  is  cot  alwavn  tlin 
montltn  which  Bhow  au  increaH-  in  the  preralenoectf  oholvra.  A  coo^ 
niilerablo  iucrfaso,  howvvi'r,  tt^'iuU  (i>  tnko  pI«oe  wljen^'vcr  Uu>[e  iium- 
Ixrrs  of  peoplfl  are  crowUed  together.  Thus  the  reUKioos  batbing 
feaata.  which  are  cok'briikHl  id  Lidiii  Nutl  to  which  luativ  thooaanda 
tTAvol  ill  ordpir  to  hathe  in  the  (rauKeft  and  drink  the  water  of  the  boly 
rirer,  affonl  a  most  tavorablo  occaaion  for  un  extmordinarjr  ttpraMl  of 
cliolora.  Not  only  nro  tho  pilj^ima  tht^msolvt-tt  PiidanKered.  Itat  tbs 
dianaMe  ia  spread  o\-er  vaatregioDii  hr  the  diKpersion  of  the  niiiltitnda 
in  all  diroctious.  Hankin  ooDsidi^n*  the  irater  of  thn  QauKea  leat 
danReroiifi  tlian  are  the  tanka  situated  in  tlie  immediate  TrioinitT  of 
tho  river,  tho  ual^rs  of  which  h&vf.  he^n  denion»>trat<>«l  hy  uumerous 
esamplea  to  oontrilntte  greatly  to  the  apreatl  of  cholera  iu  India. 
With  tlio  o|»cniDK  of  the  Sut^z  Canal  tlie  pilRrimAKea  of  Mohamnm]aiis 
to  Met^ca  have  assumed  a  siNMrial  siKniGcancv.  Epidemics  bronghl 
from  India  hHv<>  frequently  broken  out  anton^;  the  pittn'ims.  and  Kreal 
numbera  of  cases  there  liar's  been  conreycd  fnjm  Mwca  to  E^rpt,  and 
often  also  MiU  further  to  the  Euro|)ean  Meiliterran<-an  ports.  Tbrar 
were  particularlr  endanf^red  in  the  warm  season.  It  is  frcqusntly 
axauiut^^l,  and  not  without  t^noA  reaiton,  that  the  touR-continuetl  pn*v^ 
alence  of  moist  heat  increases  the  aeosonnl  disposition.  During  thrn^ 
HamhRrK  epidemic  of  1W2,  a  dry  lioat  prevailed  for  weeks,  and  in 
cous«<ineDce  the  temi^erature  of  the  water  in  the  Elbe,  v-liich  aerre^ 
for  the  ibinkiiig-wat^^r  of  UauibnrK,  vhk  elevated.  At  the  aane  tita^ 
the  low  stale  of  the  river  and  the  small  amount  of  water  which  flowed 
from  aliuve  bmn^ht  it  alx^ut  that  the  Kowa^e  of  Hamburg  was  not 
removed  by  tlie  ordinary  ebb  and  flow,  and  so  tho  water-supply, 
derived  from  tho  aame  river,  waa  fotded.  However,  Uie  same  obwi^ 
vations  were  not  made  in  all  of  the  epidemics.  Much  labor  baa  beea 
dovotetl  to  a  8ttid.v  of  the  comlitious  of  tfrnfierature.  rainfall,  bei^t  of 
the  barometer,  thnnder-s forms,  and  (he  amonnt  of  ozone  in  the  abnoa- 
phere  ua  iH^uriug  u^xm  tho  spruad  of  cholcm,  bat  aa  yet  without  tho 
attainment  of  any  uniform  reaolts.  At  one  time  tbe  epidemic  de- 
creawxl  with  tho  oci-urrenoo  of  rain,  at  anoth>T  tinw  it  iiw-rea-ited;  mm 
tliere  waa  a  (treat  deal  of  thunder,  a^ain  bnt  litUe ;  and  just  as  vari- 
able were  the  force  and  direction  of  the  wind.  AoeonlinK  to  this,  all 
(hiiso  circnmatanoes  can  have  l-ut  a  aultordinate  and  accidental  sijj- 
nificance,  and  for  the  temperate  7.ones,  the  heat  of  the  summer  and, 
aiitanin  reniaini*  art  tin-  one  doRnite  climatic  condition.  It  ia  as  re 
oncertain  whether  this  warmth  has  an  influence  upon  the 
OTRaniHiiiH  of  cholera,  or  wL<-th(^r  it  iufiueueM  the  human  Itody 
predisponea  it  to  suffer  fmui  the  action  of  the  Rerma.  It  is  very  poe- 
aible  that  Itoth  ciR-umstauccM  play  a  jiart  iu  thn  eliolngy  of  choletm. 
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Iiulividmil  Conditions. 

Everywhere  on  tlie  sarfju-e  o[  the  eartli  tii]<l  auioug  all  nations  the 
esperieiice  lias  always  been  that  riu-'o  aiid  uatiiniality,  as  acc-easory 
fat-tors  in  tli«  apreaii  of  cholera,  arc  without  si^idcuuce.  It  Las  been 
obseneil  iu  luilia  timt  ocean ioually  the  imtiveH  are  attackeil  in  greater 
uuiubers.  but  at  another  time  the  Europeans  are  the  j^reatest  sufl'erera, 
aiiit  flimihir  olmervatiouH  have  been  uiail^  iu  all  other  |iarla  of  the 
world.  .\a  the  varions  raceH  react  in  the  aimie  maunor  a^^ainst 
cholera,  so  also  is  uo  ilifferenco  ohserveil  in  tlie  cliaracter  of  iliolera 
wlipr«ver  it  ap|>ears.  .\11  over,  the  clinical  picture  of  the  severa  an 
well  as  of  the  uiild  cases  is  all  iu  all  the  same,  although  iu  ri-rtniu 
epiiiemicH  souio  variatiou  lias  I K«en  observed  in  the  pri'douiiuaut  nymp- 
toms.  The  proportion  of  severe  cases  and  consei|ueutly  tW  mor- 
tality are  not  the  same,  however,  in  all  ]>laceH.  Next  to  the  severity 
of  the  epidemic  the  individual  dis|iiisitiou  also  jilays  ii  part  iu  tliis. 

And  firet,  ua  to  age.  Nursiny  infanta  were  said  liy  the  older 
olwervers  lo  lie  but  seldom  attacked  by  <-liolera;  but  this  relative 
immuuity  prevails  ouly  among  diildreu  at  tlie  breast,  and  b<ittle-t>'d 
infant)*  apin-ar  as  a  matter  of  fa*'t  to  form  a  particularly  large  projior- 
tion  of  Hie  fatal  cases.  At  least  tlio  Handmrg  epidemic  of  lS'.)-2 
mIiows  a  high  pcrceutjige  ol  case«  niui  di-atlis  during  the  first  Hve 
years  of  life.  In  the  following  years  the  pi-eilisjiosiliou  sinks  quite 
considerably,  only  to  increase  lietwccn  the  ii;,'''s  of  twcuty  aud  tweuty- 
five.  I'p  to  the  twenty-liftli  \ear,  indeed,  not  ouly  the  uioi-bidily  is 
less,  but  the  mortidity  is  also  disproportionately  small.  Froui  the 
twenty -fifth  year  the  morbidity  iucieaHes  considerably,  and  tlm  mor- 
tality also  increases  progressively  finm  this  time. 

As  regards  sex,  the  morbidity  aud  uiortality  are  slightly  grcah-r  iu 
women.     The  very  astouishiuy  obsen-atiou  was  made  in  the  Handmrg 
eiiidemic  that  the  pcri'ditage  of  deaths  arjii>iig   those  attiickcd  wiv* 
much  reduced  in  pei'sons  over  fift<'cii  years  of  age.      \u  eS]>huiJitiou 
of  this  lai^Lt  be  found  in  th<^  fact  that  the  n-lativcly  hivoriible  age  of 
from  fifteen  to  twenty-five  years  include  the  greatj-r  mimber  of  the 
lUimarrii-il.     The  small  number  of  sulTtT'Ts  ammm  the  Jewish  iinjxi- 
lution  iu  Hamburg  was  auotluT  very  reuiarkaMi-  phemmietiou.     Injis- 
inuch,  however,  as  in  other  particularly  Ku-ssiau  and  P'>lish  regions 
the  cholera  has  oftiti  been  seen   to  rage  with  spci'ial  fury  among 
Jewish  inhabitants,  the  Hebrew  race  would  seem  to  cnjin  no  h]ii 
immunity,  and  their  peculiar  i-xcniptiou  iu  Hamburg  might  bo 
plained  by  the  fact  that  among  the  wi'i-kiiu;  clas.s  of  the  pnpiila 
who  wore  the  chief  sufferers  there  an*  fiiih  a  few  Hebrews,     h 
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fill'  poverty  ant)  wealth  are  uf  iiillueQ<;e  in  the  etiology  of  cholem  has 
ulready  hceQ  disi-uaaeLl  abuvc.  An  reganls  occuputiou  ulito.  il  was 
ahowu  ill  a  previoiui  sectiuu  that  the  rivur  populatiou  Huffered  par- 
ticnlarly  from  cholera.  That  laumliessee  appear  to  take  sick  more 
readily  was  also  olwerreri  in  Hamburg.  Laborers  who  were  occupi<iJ 
ouly  or(inAionaIl\'  ami  who  for  the  moett  |>art  sought  work  at  tJie 
havbiir  and  fnund  it  lonrfi  or  less  irregularly,  tumisbed  au  estraonli- 
iiarily  large  proportiou  of  the  fatal  caaes.  As  reganis  these  i>ersoDs, 
howpvor,  the  predispnsiuy  ci re iiiu stance  is  to  be  adiWl  tluit  they 
ninstly  live  from  haiid  to  moutli,  at  oue  time  plentifully,  at  another 
timu  ]»oorly,  ami  on  all  oceaslous,  whether  of  joy  or  sorrow,  thi'y  in- 
chilge  to  excess  in  alcohol. 

Tliut  Sunday  is  a  very  imiioi-tant  day  iu  the  etiology  of  cholera,  on 
accouul  of  the  excesses  then  indulged  iu,  was  emphasized  by  many 
former  authorH,  iind  was  taught  us  anew  by  the  Haiuburg  epidemic. 
But  othi'r  occasitjuul  circumstances,  accidental  excesses  or  anusual 
exertion  appear  to  call  turth  au  outbreak  of  cholera  auiou^  people 
who  otlierwiaa  live  hygieuically.  It  may  be  assumed  with  safety  tluil 
hflfp  the  cholera  germn  munt  have  alrea^Iy  Iweu  preseut  iu  the  bodies 
of  thnse  attacki'd,  but  were  temporarily  not  in  position  to  set  the  dis- 
ease free,  as  it  were.  Perhaps  we  can  also  explain  iu  this  maimer  the 
(discrvatiiin  miide  in  a  hospital  in  Paris,  according  to  which  daritig 
the  prfvaleiicn  of  clinlera  there,  the  newly  operated  cases  were  e»|"e- 
cially  liable.  \Vu  olwerved  some  casoa  iu  wliich  a  commoQ  source  of 
infi'i'lioii  f(ir  an  i-iitive  family  was  evident,  iu  which,  however,  certaiu 
nicmlicrs  remalniHl  well  until  a  sudden  excess  iu  eating  or  driukiun; 
caused  the  cholera  to  break  rjut  after  a  short  space  of  time.  Some 
who  lli'd  frnm  a  clmlera  i-ity,  and  at  their  place  of  refuge  celebrated 
with  wiut*  and  1h>it  tln'ir  jny  over  the  successful  llight,  eudangeml 
or  suiTitici-d  tlieir  lives  in  tiiis  manner.  An  excess  bad  creat«d  the 
fni'iiierly  iioii-existiug  individnal  disposition  to  cholera. 

Ni'xt  to  th(»  iiersiins  wnrkinii  on  tlie  river,  the  workmeu  iu  the  i^u 
factories  showed  a  large  inimher  of  eholern  cases.  A  small  inortalitj 
from  clioli'ra  was  observed  in  Hambnrg  among  the  workers  in  leather 
and  cigarmaki'i's,  but  the  tij^iu'i-s  here  are  too  small  to  be  of  any 
service.  Cantnni  believes  that  in  general  tanners  at*  immdne,  in 
contrast  to  special  kid-glove  taunen*.  and  attributes  this  differeuce  to 
the  action  of  the  taunie  acid,  which  in  used  ouly  iu  the  Bret  trtuh. 
In  Haiuburg  tlii'  brewery  wurkmeii  showed  a  particularly  low  mor- 
tality rail'.  \a  the  imnilM'r  of  these  is  enormous,  a  mei-o  chiUK'e  ran 
beexoliidi'd.  We  must  attribute  tliis  fact  t^i  the  circumstance  that  tlitf 
'irewers  drink  hardl;  any  water.  Besiiies  this,  however,  the  Hku* 
rarg  breweries  use  for  tlie  iiiowt  part  water  from  artesian  wells. 
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A  special  predisposition  to  chimera  and  a  Iiigli  mortality  rate  are 
found  among  iuviiliiU  and  persons  of  u  weuk  cnustitutiou.  Griesiuger 
believes  that  one  of  the  grounds  for  tLe  great  fiequency  of  cholera  in 
the  beginuiog  of  an  epidemic  depends  upon  the  fact  that  a  large 
ULimb>.T  of  fiichectic,  dtliaite,  and  maniutif  individtiats  me  suatohed 
away  at  the  very  first.  The  fact  was  evident  in  Himiburg,  nm\  it  is 
in  agreement  ulsn  with  the  frecjueutly  observed  pheiiomeiioii  that  after 
a  munlerous  epidemic  Una  run  iti^  course  the  t-imditions  of  health  iu 
a  city  improve  and  the  mortality  rale  for  a  while  decreawes.  A 
disease  which  affurils  irumuuity  apiinst  cholera  w;w  not  olwervod  in 
UHiiiburg.  Acnte  and  chrouic  diseases  were  equally  comjdicated 
by  cholera.  Even  the  phtldsicul  were  not  spared.  The  cholera 
occurred  with  special  trei|neUL'y  in  individuals  with  a  weak  gawtro- 
iutestinal  tract.  Here  also,  just  as  iu  the  case  of  errors  of  diei,  we 
are  prolmbly  dealing  with  the  fact  that  the  bidy  does  not  possess  the 
power  bi  render  inert  the  microViic  ('aiiwe-s  of  clmlrra.  This  resistant 
I»)Wt'r  of  the  body  also  ajipearw  to  sufl'cr  by  all  suddi'n  i-haugi's  in  the 
■  luality  or  i|uautity  of  food.  Cold,  overesertion,  and  other  depar- 
tures from  normal  hygiene  work  in  the  same  nianijer.  Fur  these 
reasons  it  is  that  cholera  also  tends  t>>  decimate  armies  in  the  field. 
Fear  of  cholera  can  hardly  be  includi'd  among  the  individual  pre- 
disposing causes.  In  so  far  as  it  increaMOH  the  care  which  the 
l>erson  obsei-ves  to  avoid  injurious  iutlm-uces,  it  grants  rather  a  ]>ro- 
tection. 

Of  great  interest  is  the  (juestion  whether  one  attack  of  cholera 
affortls  protection  against  suhseijuent  {ines.  This  has  beeu  asserted 
many  a  time,  but  proof  of  it  was  nut  furuishi-il  by  the  Hamburg  i-'pi- 
demic.  On  the  contrary,  many  cases  were  observed  in  which,  l>eyoud 
any  i[uestion,  cholera  hinl  Iwcu  acciuirnda  uunibi'r  tif  times.  Whether 
the  mortality  of  the  aecoiid  attack  is  less,  a  certjiin  jirotci-tinn  luring 
thereby  alForded,  cannot  Im  determined  from  a  study  ipf  the  small 
number  of  observatious  whii'li  have  l>een  hitherto  recorded, 

EPIRRMIC    ReHATIOR  ok   (!Hril,F.HA. 

The  introduction  of  chcjlera  into  a  city  or  region  is  followed  at  one 
time  bi  an  extensive  epideniio,  at  joioIIht  by  the  occurrence  uf  only 
indiridual  cases  of  the  disease.     We  have  already  iliscussed  above 
which   circumstances  jiredisfiose   to  and   which  lend   to  check  the 
spread  of  the  disease.     If  we  .studj  carcfull_\  llie  various  I'pidem' 
wo  itball  be  able  to  distinguish  very  clearly  two  entirely  diff* 
forms,  between  which  traasitinu  forms  of  the  must  varied  chart 
BTO  foiuid.     One  of  these  forms  was  designated  by  Koch  as  the  ch 
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'  like  epidemic,  the  casos  aeeiuiug  tu  foUuw  t'tich  «>tht'r  iii  u  rogolAT  enc- 
ceaaiou.  This  cUaiu  form  uu^^ests  ik  direct  trausuiission  of  the  ilio- 
oaae  from  j)er80B  to  jiersou.  Other  ob8er\'atiou8.  liowovor.  Iftftd  to  the 
conclusion  tlmt  the  contagioD  of  ehuleni  is  uut  oue  of  very  mniked 
virulence.  In  tliis  fouuection  it  is  iutereistiuij  to  note  the  fact  that  a 
number  of  ftersons  sufferiug  from  cholera  with  tyjiical  diarrha-a  lay 
for  uijiuv  iliijs  in  the  miilst  of  other  patients  iu  the  hospital  and  did 
not  transmit  the  disease  to  any  among  them.  Some  verj'  tyjiiva! 
obijervatious  of  this  kind  were  made  in  Uaiubui^.  We  may  meuticHi 
also  that  Grashey,  us  a  result  of  a  thorough  study  of  a  Iioumi*  <>pi- 
demii-  in  the  Julius  HoMpitid  iu  Wurzburg,  also  came  to  the  eonelii- 
sion  that  living  in  a  room  iii  which  a  cholera  patient  in  lyitig  doc* 
not  endanger  the  individual  in  question.  It,  however,  we  atndy 
cases  oeiiHTing  among  the  attendants  on  the  sick,  whit-h  hav»  bc^iu 
investigated  with  all  the  newer  aids,  theu  there  can  be  no  doul^t  that 
close  iwMuciation  with  cholera  patients  and  resulting  coutamiuatioD 
with  the  dejectji  can  contribute  to  the  spread  of  the  disease.  That 
the  disease  contracted  in  this  way  does  not  always  progress  to  tli* 
maligmmt  algid  stage  furnishes  no  argunieut  against  the  jioesibilily 
of  thia  mode  of  contagion.  The  small  number  of  cases  arisiug  by 
direct  infection  leads  to  the  conclusion,  however,  that  it  is  impoiwiliU< 
for  epidemics  of  a  great  extent  to  occur  iu  this  way. 

.\s  ia  well  known,  von  Pettenkoter  entirely  denied  the  posHibilitj 
of  thia  miide  of  conveyance.  He  compared  the  cholera  with  typhoid 
fever  iu  which  also  he  n*jected  ilirect  infecliou.  Nevertheless  *ven 
in  regard  to  typhoid  fever  my  own  very  exteusive  experience  does  not 
BUjiport  the  theory  of  von  Pettcukofer.  In  the  New  Oeueral  Hos- 
pital at  Hamburg,  from  the  liogiuuiug  of  lSfS7  up  to  December  Hist, 
1893,  4,irMi  ty|ilioid  fever  patients  wi-ro  trt-ated.  Of  this  numbvf 
there  wt-re  4:{  ciLseH  among  tbt^  unrsea  and  attendants  with  5  deaths. 
These  411  iiatii-utr*  wei'ii  diviiled  as  fi^llows:  2  workere  iu-the  lanndrr, 
1  phaiiuaciKt,  ■'•  workers  in  llic  bamlagc  material,  1  fireman  iu  the 
medii-iil  divisioij.  1  morgue  atti'ndaiit,  uud  'in  male  and  femide  uuraof. 
It  wius.  of  conrwf,  11  mfttter  of  very  great  interest  to  find  out  thA  di vi- 
sions iu  wJiich  Ihi'ne  nurses  servi'd.  Aud  from  this  examiuatiou  it 
was  seen  that  all  of  tliosn  who  were  sick  with  typhoid  fever  belonged 
to  the  medicaldi  vision,  aiid  that  in  the  great  majority  it  could  beshovu 
with  cerhtinty  that  they  were  entrusted  with  the  nursing  of  typhuid 
patients.  Thesi-  Ho  cases,  with  5  deaths,  assume,  however,  a  spe- 
cial aignilicauce  ou  account  of  the  fact  that  among  the  atteudanls 
in  the  surgical  diviwion  not  one  suffered  from  typhoid  fever.  Thin 
erliaps  would  be  attributed  to  a  mere  chance  it  the  number  in  tli^ 
Ugiuil  wards  as  coui  pared  to  that  of  the  metlical  eide  was  inaifiuiti- 
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cant.  This,  liowerer,  is  hy  no  mt^aus  llie  case,  for  tUe  proportion  of 
8ui'gk-4Ll  to  uiedii'ol  DureQS  is  an  101 :  llli. 

Those  liietfi  lend  to  the  coucluslnii  thiit  iu  tvphoid  fever  nlso  direct 
coutogiuu  may  oct-nr,  but  ou  iiccouut  of  the  siiwill  uumlwr  of  such 
cases  uo  cxt^msive  typhoid  (ever  epideiuica  cuuld  arise  il  this  wiiy. 
Siuiihirly,  as  experience  tihows,  we  nmat  coiichlde  iu  respect  to  chol- 
era. By  the  t^riu  "  direct  trausmissiou"  I  iln  nut  imply  iiu  immcdiute 
transfereuce  of  the  cholera  t;orm  to  the  mouth  of  tlie  iiifei-ted  persuu 
from  the  dojecta  of  llio  patiout  thiough  ttpntteriug  or  liy  meiLus  of  giniie 
inlennetliiite  ohject.  TLIh  cau  certaiiJy  occur,  hut  it  in  just  as  con- 
C«ivuhlc  that  the  conveyance  takes  phice  throuyli  the  ageucj.'  of  a  great 
nnmtx^r  of  iuttTuiediate  ohjects.  We  need  not  insist  here  upon  tlift 
very  evident  fact  that  iu  this  respect  cholera  contrasts  strongly  with 
certain  (if  tli<Mvcll-kuowD  infeeti[n)sdise)LSCs;ind  that,  <onti'ary  to  what 
is  of  onustnut  nljservation  iu  smallpoj:  and  scarlet  fever,  for  examjilfl, 
the  disease  cannot  l>e  ci>nveyed  Viy  ckitliiug  anil  other  ohjcclH  nu- 
soiled  by  the  dejecta.  Uu  tlie  other  hand,  we  must  uot  forget  that  it 
is  only  in  tht'  nw«  of  very  few  among  the  cunbigious  diseiusea  that  we 
know  ])ositively  the  mode  of  transmission.  As  regards  cholera  we 
know  at  least  of  a  few  ways,  Anil  first  of  all  f>ccurs  In  us  tlie  fre- 
quent transmission  of  cholera  by  meiiua  of  the  soiled  liueu.  But  eveu 
horc-  the  '[uestion  is  only  as  to  one  of  the  modes  of  coutaMiiuation  of 
food  and  drink  by  the  ^erm  of  t!ie  disease.  The  water-suppl\  for 
tLlong  time  has  Ijeen  regarded  lis  a  most  frequent  medium  for  cholera 
trauauiiseiou,  and  besides  the  aii-<mut  of  Mamamara.  <•!  which  we 
shall  »peak  more  fully  later  on,  there  iire  very  many  obscivations, 
ilatiug  from  an  early  period  in  the  history  of  cholera,  establishing  the 
fact  of  the  conveyauce  of  cholera  by  nieii.ns  of  drinking-water. 

Even  if,  as  vou  I'etteukoter  maintains,  some  of  these  accounts 
could  be  esplaine*!  in  a  different  way,  still  a  large  tiuuiliHrot  observa- 
tions are  l>est  esjdained  by  admitting  the  jiossibilily  of  an  infection 
by  water.  The  sickness  of  certain  coiiimumties  .settled  around  an 
Indian  tank,  the  water  at  whieh,  polluted  by  dejeeta  and  by  being 
used  for  bathing  purposes,  is  also  eTn]>Ioyi-d  for  drinking,  as  whII  as 
that  of  others  lying  on  the  hanks  of  a  river,  the  water  of  which  is 
contaminated  by  the  discharges  of  cholera  jiatieuts,  onglit  to  point 
plainly  enough  to  a  water  infectiou. 

Infection  through  water  which  is  used  by  a  large  uumbi-r  of 
people  for  both  drinking  and  household  imi'iioses  uuu  be  r"garded 
ns  the  most  frequent  cause  of  a  second  form  of  fpideniic.  Thin  ap- 
pears suddenly  and  apn.iads  very  rapidly  over  all  the  region  supplied 
by  a  common  source,  and  thus  attacks  a  large  number  of  persons. 
Hamburg  might  be  mentioned  as  fiirnii^hing  a  typical  example  of 
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Uiiii  kiiid.  Tlio  oxplosivo  ontbrcak  of  Uie  f  piil^niic  cauitMl  noe  to 
conchide  from  the  very  begtuuiiig  thut  almost  BimallAD^Mianl;  ■ 
getu>rul  auil  oxtruurduwrilj-  Inrgv  sou-iug  of  oholem  );eruM  Itail  taken 
place.  As  the  tinit  caetes  occurred  anions;  iienious  Itviui;  anil  working 
along  tb(>  Ell>e  Hti<l  in  tho  luirbor,  aiitl  tboD  quite  aiuMt^nly  a  aenre 
anil  exteijitivc  eiiulemic  foUowixl,  8uii|)iciiiR  irtm  natnrally  directed 
towurJa  tlie  utiueduct  which  brought  the  unaltered  Ellie  wator  into  tb? 
city.  This  vifiw  found  t-orrolx^iration  in  thnoiHKlition  i>f  tlie  ufiubbor- 
iDg  citiea  of  WiUidabeck  imd  Altoua,  which  differed  but  slightly,  as 
regnrrU  situatiou,  from  Htuubiirg,  but  which  Iiad  a  different  water- 
supply.  ^SHiile  Wundsbeck  draws  its  water  froiu  lakes,  vVltoua  water 
in  fintt  <lr«wu  tliraiigli  eiwtd  titters.  Aud  yot  tin?  uulilti-reii  wat^r  uf  A!- 
tona,  which  is  drawn  from  tlie  Elbe  below  Hamburg,  is  inferior  to  thai 
of  Hdinburg.  WhiTww  iu  Hamburg  'Iti.'^i  [ht  I.IXX)  of  thf  pi>pnl»- 
tiou  were  tnkeu  siek  with  cholera,  and  i:(.44  diwl,  Altona  lia<I  — ncconl- 
iDg  to  tbo  accouiit  of  \Vidlicb-3.81  aMv»  [>er  l.OiXt  with  2.1:)  dmtbs: 
and  WaniUbeck,  according  to  Humiius,  Iia<I  3.W  cases  per  l.lKW 
with  *2.1)<.f  deatbi«.  Tln'sn  tiu iul>er>i,  evf-u  if  smnll  crmn*  iu  tin*  v»ri<>as 
ways  of  reckoniug  shonhl  exist,  si>eak  rouviucingly,  especially  sJnm 
tlK>  nllior  dilTon.'ucvM  nro  not  gn^iit  ouough  to  pvnuit  of  another  expla* 
nation.  It  must  Im  mlded,  moreover,  that  of  thone  who  wers  fadEaa 
sick  uud  tUod  iu  Altonu  aud  Wuudsbock,  mauy  bad  tbeir  |ilae«B  of 
buaiui-ft.'i  iu  Hamburg  and  its  harlior,  so  that  jMrhaiM  the  iufectioa 
origiuttted  there.  An  iufectinu  of  tlic  Hamburg  water  ttapply  WM, 
however,  very  probable,  liecause  it  was  unHltered  water  of  the  Elba,  aai 
coutamiualiou  of  tlio  intake  for  the  city's  enpply  by  the  intestinal 
discharges  of  thi>8«  ill  in  harNirandou  iK^aixIsbiiM  was  very  iHtsxible. 
Most  of  the  eiiidomica,  however,  did  not  have  such  nti  esploeive 
beginning.  Theso  might  rather  lie  bM>ked  u|ion  as  a  uuiou  of  variuai 
smaller  epidemics  in  circumscriljed  districts.  Frcquontly  the  fint 
cases  appear  ))ca(tere<],  and  from  these  ariae  amalt  aRgr^tatioEut  nf 
casev,  from  which  s  further  extcusioQ  takes  placi>.  In  the  larger 
atim  numerous  centres  are  formed  in  this  manner.  Tlie  more  on- 
fitrorablo  the  hygienic  coutUtiotis,  Ike  more  reiwlily  do  they  devdop 
and  the  greater  extensiou  do  they  assume.  If  daring  the  coarse  ti 
Uie  slow  iidraucu  cbmutic  oouditiuus  iiriHO  which  tnvor  the  devalop- 
ment  of  the  disease,  tlten  a  Ter>'  extensive  epidemic  saddeuly  ap|>eata. 
On  the  other  liand,  circumstances  which  tand  to  check  the  dereiop- 
ment  may  extinguiMh  one  or  all  of  (lie  foci  of  infexHion.  If  some  tV 
(base  areas  remain,  tlu<n,  muVr  uufsvorable  circumstances,  a  new  «• 
tension  may  take  place  from  this.  Thus  the  various  forms  of  the 
epidemic,  the  diversity  of  development,  the  height  and  dcclioe  of  tbt 
same  are  explained. 
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It  18  of  Tpry  great  significnui-n  tliiit  in  tlio  ommtries  niitside  o! 
Ilitliii  till-  diseiise  does  uot  oatabliali  it«elf  [(eimaneutlj  ft«  an  oinlciuic 
(li^eaHe.  Of  couiw*  it  may  reiuuiii  fiir  iiijiiiy  yeam  ill  the  Hainn  jilare, 
an  was  tlie  fase  iii  Hamburg  from  IHHI  In  ls:t';,  iii  Parifi  fnim  1HI12  tn 
lw:i7,  iu  Pi-aynu  iu  tie  years  fullowinn  1n4H.  At  times,  in  the  ouurso 
of  these  prolonged  mitatious,  the  diiicaHP  appears  to  be  extinct,  but 
then  Hiiilileuly  a  freali  colletliou  iif  vhiu'h  will  be  discovered.  Iu 
general,  however,  the  iiiiiuber  becomfH  k-ss  aud  hfis,  the  severe  cases 
with  a  welJ-umrked  s,vmi)t(>in  complex  become  fewer,  and  Riadually 
the  disenHe  disappears  altogether. 

Another  plienmueiiou  which  wo  may  consider  ap|>rnpriately  iii 
this  connectioii  is  that  during  the  early  piirt  of  tint  epidemic  nutil 
the  heiglit  of  the  same  the  miirtality  is  UHiudly  higher  thiiii  it  is  siil>- 
seqneutly.  The  attempt  liius  been  made  ti>  e^^phiiii  this  by  s living 
that  thu  weak  and  predisposed  lirst  snccnndi  tn  the  di'teuHe,  but  this 
is  by  no  means  alway.s  the  cane;  fretpiently  it  iw  just  the  strung 
ailults  wliiwe  rapid  death  with  very  Severn  syniptoms  Hpreiids  iilurm 
Diroughout  the  cniumiuiity.  It  might  rather  be  a.ssnmi'd  thiit  iu  the 
course  of  time  an  accufitnming  to  tin'  inf-'climi  l,ikt-s  jilnce,  airtl  there- 
by the  binly  acipiires  iirotedion,  lint  iigiiinst  tlli^^  it  may  be  replied 
that  some  people  are  repeatedly  attacked  by  cholera,  wiiile  new 
nrrivala  remain  proti'otcd.  For  that  rmisnn  Griesinger  concludes 
that  the  extinction  of  the  f  pidennc  \h  caused  by  the  disa|i|)earaiien  of 
Uie  M|>ecilie  canse. 

Alongside  of  the  severe  and  well-mjirkeil  eases  iu  any  certain  epi- 
demic there  occur  many  uiilder  I'liniciil  pictiircN  ranging  fniiM  an 
ordinary  diairlicfa  to  an  attack  of  chnleraic  diarrlmu  without  the 
Sfvi're  iK'i'Ompanyiug  symptoms.  ThcMo  cases  havi-  been  n'l'koncd 
with  cholera  and,  as  we  shall  see  later,  with  a  perfei-t  riglit.  Here 
and  theri',  however,  an  epidemic  docs  not  break  out  suddenly  as 
such,  but  is  ju'eceded  for  wi'eks  by  the  m-i-nrrence  of  many  <-a8es  of 
Mim|)le  dhirrhiea  or  cholera  iiostnus.  Tln-se  have  bei'ii  ot't''n  looked 
upon  as  the  first  mild  cases  I'f  the  diseanc.  In  how  far  this  is  cor- 
rect must  lie  det^^rmineii  by  lati-r  examinations.  Wo  may  alwo  iiieii- 
tiou  that  in  an  existing  tendency  to  gastric  and  intestinal  affec- 
tions a  conveyance  of  ch<dera  oi'curs  on  fnvondilc  -■'oi!  imil  may 
very  rapiiUy  leiul  to  an  epiileinic.  Still  the  beginning  di/iirlio'as 
may  be  entirely  absent,  as  was  the  case  in  Hamburg  in  l-Hiy,  where 
without  prwwding  cases  <if  Mnnimcr  iliarrim-ii  th<'  e|ii(leniieM  apiicaiwl 
very  suddenly  in  an  explosive  manner.  The  Itehiivior  of  cboli'Va  in 
the  year  1S9SJ  was  entirely  different.  Here  numerous  cases  of  diar- 
rho'a,  cholera  morbus,  and  cholera  nostnis  pn>cedcil  tho  outbreak. 
8ouv    of    these   canes,  as   will   Iw   explained   Itelow,   could   not    lie 
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regarded  as  lwlnti)^ig  to  ckolura,  oUivnt  lintl  the  cbarftohtr  (if  mild 
Hltiick  of  cholera. 

The  durutiou  of  the  iQdivi<lmil  epidemics  varim  extraordiiunij. 
In  the  fliiiall<>r  ]>lac<ui  the  ejiidemic  is  ofteu  eiitirelv  extinct  after  a  Um 
citsee,  or  it  tipnotuls  itnolf  ti>  th«>  iti.iit;hlK>riii}:  ouiiiiiiutiitii^.  lAtgt 
(ritios  tire  wont  to  1»  viHiteil  for  a  linij;er  jifritHl-  Tlierebv  the  contw 
of  the  opidemic,  as  in  all  iufvctii^iu  diiM>«Mfj«,  it  itach  that,  after  a 
(^rtain  pi^rii>i1  of  iiu'ri^jutf;  thn  tiei^lil  in  rt^iu-hofl  ami  Uie  de«^Une  begilia. 
It  iTiohantt'torUti<;nfiLclioUimei)idi?miL- tli»t  vveuEiftfr  tJR>a]>itMumBn 
of  the  di»eaA(>  in  a  nevere  fonii  and  a  rapid  rise  in  tiw  uamlMU'  of  fatal 
casM.  tho  dei-liiie  miiy  oc4:ur  just  an  r»pidlv.  Tbo  Hambar};  fj*- 
demio  in  a  typit^nl  ■•\iiiii|>U>  of  tliix  kind.  It  W^an  mi  Aotcdal  I'itk 
with  2  ciL»eH  and  dentlis,  awl  by  Uie  27th  of  tiie  same  month  tlw» 
had  bwu  1,024  ciwi-s  witli  578  di'Htli«.  Tlicn  followed  %i\  da,vs  nan 
of  coiMidorable  iioight  and  then  a  rapid  decline  appenred.  Ontbe 
1st  of  Orlol>er  'lH  ciwes  were  T«]Hirtui),  on  tbo  ISUi  1,  and  on  tlia 
24th  tho  epidemic  was  estinct.  Similar  oljsenrationa  have  been  made 
very  fre'jueutly. 

Tlio  true  explanatiou  of  tbe«e  epidemic  pecoliaritiea  baa  np  to  llw 
l>resent  escaped  lis.  W'ii  are  fomed  to  think  thjtl  thi>  K^^rmi*  of  cbolen 
nv|uire  a  certain  time  in  order  to  develop  (heir  great  Wmleom,  aad 
that  aft^r  reaching  tho  h<^ight  they  lo«e  in  a  relativeljr  short  space  of 
time  part  of  their  infectious  power. 

Bacteriology. 

HiBToni. 

BoAhm,  Pacini.  Kloli,  and  Hallier  madv  nt(eui|>ts  to  demcwatr^ 
tbe  CBTtse  of  cholera  in  the  dejections  of  the  p»tieDl«.  All  thefte  fiad- 
ings,  however,  must  be  re^Ariled  as  inconclusive,  ainc«  ttrgauistna 
similar  to  lhoM>  deseribotl  ha  the  catuuitive  ageutit  of  cholera  could  ba 
shown  to  exist  in  other  diseases  as  well.  Vircljow  iu  [XirticaUr  d^ 
Hi-rit>«]  in  IStiO  a  ca«o  of  ansenicol  )K>i»ouiag,  in  which  the  nucn^ 
Hcopioal  eiAiuiiiation  of  the  intt>slitinl  i-ontents  hati  yicUU-d  poautb^ 
matwiw  of  dcliuitfl  bacteria  and  vibrios  agreeing  in  evorv  respect ' 
the  cholera  funttt  <le«ieribe«)  by  Klob  and  others. 

During  the  Konigsberg  ejiideraic,  Leyden  l^elievMl  lie  had  fa 
in  the  stiMiU  of  cholora  {Hitiouts  ]KNTulijir  foruiatiou*  which 
appeared  in  the  f»ces  of  patieuta  Hnffering  from  other  diaeaaea.  Il 
the  iliiMcrtation  by  Wifwiorowski.  issued  nnder  LevdeD'a  aospiet^ 
the  orgauisius  are  dt'eterilMHl  mt  tlni  sikihm  of  fnngi  in  active  ntotka 
and  reaemblitig  u  swarm  of  gnats.  Leyden  called  special  aHeotiun  lo 
tbeae  UiidingH  when  Koch  aalMuctueutly  ascribed  a  similar  behavior  to 
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th^  (Mnuma  ImcilluH  in  tlie  Iinugitij^  ilrop.  Tliis  rninmiinicatioD  ilir 
ilu«-<l  m(t  to  iu\'«Htigut«  tlio  subject  auew.  Under  lii^h  pownnt  {nfit 
oil  imiuersiou)  I  vim  able  tu  (Ieiuoii»trati«  in  snmo  cliok'ru  cu^es  the 
plienomenon  deacribeil  by  Leydeu,  but  I  fouud  it  iimrft  frci|U('iitly  iu 
ea»r4  of  clmk-m  iimrbiw  nod  o(  simidf  tDt*-atiual  catjirrb.  Lmsiuiifli 
as  cultiTation  in  ordinary  me<lia  produced  iiot)iiii^  but  t\m  bm'tvrium 
eoli,  nud  tbo  latter,  iimrenvpr,  does  not  givf>  the  iiii|u-i'«jiii>ii  of  (t  sniiriii 
ot Koait*  in  hiHivp  motion,  the  mifroorgiiiiisiii  luiiHt  lie  um-  wbiiii  I'liiln 
to  dflvvlo]!  ou  our  uHUJil  mcdin,  Imt  which  oanuot  be  rc^gurdcd  an  the 
cause  of  true  eliolera.  At  a  later  perind,  liowpver.  cultivjitiiiu  iu 
CM»<3H  of  dlarrho-a  niusi-d  tbo  devrlupniciit  of  ouit  of  these  actively 
motile  forms,  w hiih  agreed  with  tlie  baeilluH  dt'seribed  by  Pisclier,  bo 
Uiatat  iiKMt  wccauttay  that  itj^rowH  witli  dilhculty  on  ordinary  media. 
Of  course,  a  more  aecuratu  etiohigiml  windy  of  nK»*t  of  tlm  iufir- 
tto  us  diseases  was  rendered  possible  only  by  tbecouMlruftlon  of  better 
raicroacoiieH,  sncli  aH  those  of  Zeiss  and  Abbi',  by  tlm  imn  of  aniline 
dyeH,  nad  by  the  introduction  of  iniimiwd  nutriinl  media  by  Jl, 
Koch.  After  Robert  Koch  had  shown  by  new  nutliurU  iiud  with 
modcru  nnxiHarieH  that  the  Ciiuse  of  tidiprcnlDiis  nnd  [ihtldsis  hiy  in 
tho  tid)eri'le  bacillus  discovered  i.y  him,  it  natui'ullv  fcillnwrd  tiiiil  an 
epidemic  disease  like  cholera  should  bi;  studied  anew  witli  the  same 
ati<iiliariee  of  iui>dcru  methodH  of  iuvi.'stit;atinu,  iu  nnh'r  tn  fiud  utc'iug 
to  combat  it.  To  this  end.  wlieu  cholera  rciLpju'iircd  lU  1^<>^'!,  a  coni- 
uiUrtion  for  the  study  of  the  diaciiae.  headed  by  Robcit  Koch,  was 
apjiointed  in  August  of  the  same  year  and  sent  to  E>;yiit.  f)ther 
memlMTS  of  the  couiiiUMMion  were  slafT  tiurt^eons  (iritTk\  and  Fi- 
scher. Owiun  to  tho  subsidence  of  the  cpidi-uiic  in  Kj,'y]it,  the 
German  commission  procncihd  to  Calrntta,  the  indit-i  houn  <'i'ntn"  of 
Asiatic  cholenu  Tlie  coiumissiou  pui-Mnod  its  labors  with  yrent  dili- 
g«mNi,  aud  their  nmst  importMiit  n'sult  wan  tlio  iuviirialile  tiudin>;  of  a 
Comma-sha|>cd  bacillus  in  the  intestine  and  it^i  Widlw.  in  iiersoua 
recently  dead  of  cholera.  The  bariLlus  could  not  be  ilemunMtnilcd  in 
tho  blood  of  the  heart,  in  tho  Iuuhh.  liidiieyH.  liver,  or  spleen.  Al- 
though these  bacilli  showed  iio  detiiiitf^  stiiining  re.-ictiou.H,  their 
regular  occurreuce  pointed  to  their  connection  with  cholera.  Even 
tlie  examination  iu  Egypt  had  yielded  the  srime  comniii  bacilhiw  in 
ten  autfjpsies  on  cholera  subjecta,  vvhilo  the  ornauism  wii--*  ahwut  in 
((tlicr  cadavers,  as  well  as  in  n  case  which  terminated  fatally  several 
weekn  lifter  recovery  frnni  cholern.  Still,  as  Ivoeh  hitnself  st.id-d, 
there  wjus  a  possibility  that  the  bacillus  belonged  to  the  imnisitio 
organisms  regularly  or  fre<|iicutly  present  in  the  intnstine«.  and  that 
till"  I'hiinneji  produced  in  tln'ir  wjdis  by  llic  diseasi'  prorcris  furnished 
conditiona  Bpecially  favorable  fur  its  penetration  lulu  thu  tiijsuoti. 


334 


RUUPF— ASIATIC  CBOLBKA. 


H»WnK  this  point  in  view,  the  intestinal  contents  w^re  carpfnllr 
esamiuod  iii  lliirty  siilijintM  iUmuI  of  tlifTfrnit  iliwuLMS — l^n  of  djMl^ 
t«rv,  two  ul  puluionarj'  auil  iulestiual  tulM>rcaloai(i,  two  of  smaUpai, 
two  of  rBinittout  iawr,  uiio  oacli  of  ulventiTo  onl^ritLt,  pulmoowj 
gniigroud  witli  intehtiiml  ulcem,  tvpti'iii]  f«?i>r,  intt>rmitt«ut  inv, 
teprotiy,  clii'otiic  broudiitis,  cirrliuMiM  of  tlie  liTer,  Bntilit'tt  HiiwiMif^ 
coDtnu;te<l  kidney,  pueninonin,  cvrcbrnHpiiiaJ  luejiiuttili)),  iwricarditM. 
iilcoLiiliMiii,  »ud  oxtunsivi'  burus  but  iu  uooe  of  th?  eaue*  weie  the 
Lucteria  foiiml  wliioh  Kocli  theuc-t^forili  i-jtlltnl  <->>iiiiiui  )Kt<-illi.  Thia 
iavetttigutiou  vnw  not  coiifinwl  merely  to  tlio  direct  I'xuiniiuitioQ  of  tlw 
inteatiiip,  but  comprised  alun  a  )M>rf(>ct«d  metliod  of  cultiration  by 
tnvnuK  (if  wliicli  tlio  eliukTa  Iiucilli  luul  l>wuulilHii>iHl  iu  pure  rnltw. 
Contrary  to  this  negative  result,  the  twnie  IncilU  were  found  in  ladu 
iu  tlio  dojtHttioiM  uf  tliirty-oiRi  rliolpnt  iMiUrntH  uihI  were  bImmiI  in 
only  a  ninKle  cane  in  wliieh  a  cholera  atLtck  had  occurred  aomn  cr 
t^JKbt  days  lK>fon>.  Fiunlly  the  bacilli  wore  dfrnounttrutod  uiuler  Urn 
uicroecojie  in  the  prejiaratioiDt  fn>iii  ei^ht  other  antoptiien  ou  diolm 
subjects,  KoiDfl  of  which  the  haad  ol  tlie  comniiiwiun  bad  reoeired 
preTionnly  from  India,  and  Rome  had  l>een  forwarded  to  him  fron 
Alvxuufb'ia  by  £SchicH»  imd  Knrtulis.  Tho  ruuiiluit  of  <-^ul«<r*  p^ 
tieuta  waa  also  frRipiontly  examined  iKntJi  with  (he  micruHco]ie  uid 
by  tulture;  but  iu  oidy  two  iuMtaucvs  w»-r«  I'hoiora  l«U'iUi  fonnil  in 
it,  and  iu  thrao  cattnt  tho  coiupoitilion  of  tlie  fluid  iudic-attHl  ti»t  it 
did  not  consist  of  tme  ^iiBtric  conteubi  but  was  raided  from  the  int»- 
tiue  by  aVxlniiiiiial  preMttun^.  The  tluid  liad  an  allaltno  r«aatii)a 
and  preoeutecl  every  ap|>earance  of  ioteotina]  contents.  Moreonr, 
uiti|ue«tionab)e  commiv  Imt-itli  wen>  fonud  in  an  Indian  tank  wbirfa 
furnishMl  the  water  for  driukiuK  and  domestic  purposeA  to  the  entire 
nei^hborliiMxl  and  in  thv  inim«di»to  vicinity  of  vbicfa  a  number  o( 
cfaolen  caaett  had  occurred. 

AI!  th*'f«fl  fai'tors,  li>nethf«r  with  cortain  ji«enliariti«8  of  ibo  cholnn 
Imcteria  iiud  especially  their  sensitivenees  to  hydrochloric  add, 
which  luirmoniffiki  welt  will)  th«  clinical  ermptoma  of  th«  draiaM, 
rendered  the  cuDUo«-tiou  of  the  comma  bacilli  with  cholera  very-  prob- 
able. On  the  olhiT  haud,  all  attf  nipls  made  in  liHlia  to  )iro<)a«e  tb» 
diiMAiwt  iu  animals  by  cultures  fA  comma  liariUi  rraultcd  in  Cailure^ 
but  thia  is  to  Iki  aiicrilteil  to  the  immunity  of  animals  to  cholera,  a  f»ei 
which  waM  formerly  di)«putvd.  After  his  return  to  Berlin  R.  Korh 
was  able  to  produce  infection  in  tCuinea-iuKs  by  a  different  wAtbod. 
An  CTix'riv'iK-e  in  the  laliorntory  IijhI  shown  that  hydnichloric  acid 
inhibit'^il  the  growth  <if  the  cuninia  luoilli,  Kik'Ii  )>re|iani1  the  animab 
for  the  eiperiment  by  introducing;  5  c.c.  of  soda  solution  and  [ou-nlit 
ing  int(«tinal  |Mrit(lal»ii4  by  au  intraperitoneal  injection  of  opium  solo- 
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tion,  aftfr  which  cholera  cultiireH  were  jmssed  into  the  stomach  with 
»  proW'.  Thirtv-five  guiuea-]iiy8  were  tlms  tiealeil.  Of  tliwi-,  thirty 
died,  aH  Knch  lielieves,  lA  cholerii.  Thp  s,viuptoin«  were  aii  iilniost 
paralytic  weukueeH  ut  the  ]iosteriiir  exti^eiiiitii's,  fivli!«  licnrt  lu-tiim, 
»ud  tardy  ile^itli.  I'liHt-mortfiii  exuiiiiuiitinn  showci)  the  Hiuall  iiitcH- 
tiue  to  be  iuarke<lly  icihleiied  ami  durtnatiu^;  iu  amilugy  with  the 
fitidiiigH  ill  limit,  it  wuh  filled  with  a  wiitery  nud  Hinvuleiit  colnrloHH 
tliiid  coiitaiiiiuti  |)me  riiltnreH  of  larj;r'  iuiihshh  nf  cotutim  luii'illi,  an 
dfiiioustrntrd  iiudt.'r  tlie  mien  moo  |io  uiid  hy  ^olMtiii  (ihtteH.  The 
rectum  still  cuntaiued  firm  {nvcH,  jih  iio  diiii'rhu-ii  hml  (n'ciirivd. 

IVriilli'l  exi».Tiiiii"iit-s  with  "itlicr  liut-tciia.  i'8|n'fi;dl\  sui-li  an  liear 
some  reAeiublaiice  to  the  cholera  l>acilli.  [Jiodiicfd  Hume  dfiTi»tioui4 
fri'iii  thi)  liiidinpi  iinti-d  with  i-oininii  luirilli,  l)iit{>ii  tliL-  whole  HJiiiiliir 
reKiiltd  were  otitaiiii-d  with  tint  l''iiikl(-'r-l'i'iiir  liacilli  and  hoiiic  others. 
If  W(;  takf  iiit<i  considnratiiiii  that  tin'  cxi'i'n incuts  were  rather  wevere 
and  diflfereiit  from  natural  infection,  tlio  ciJiicliisioii  wmUd  Ik*  ])enni8- 
»ililf  that  wliik'  tlit'  coinnia  liacilU  inidoiihtedly  [iiiHsfHw  energetic 
pathof^enic  qimlitien  tlie  etiolo^inil  relations  of  tlm  oi'naiiisiiis  to 
cholera  wero  not  |iliic<'d  lii-yoiul  <|iH'Klioii  by  IheHo  experiments.  On 
tlie  other  hariil,  tin'  latter  I'aiiiint  lie  hmlii-d  njiun  ji.s  dinproiliig  tjiese 
relatiotiM,  siuoo  the  tttatenients  fnnni-rly  made  iiM  to  aninialw  liaiiiiK 
been  ftttackitl  iu  cholera  times  havn  not  hofu  fniifinned  hy  critical  in- 
vewtlKatinn,  and  wince  the  proof  funiishnd  i>f  a  ccrtuin  patjiof^enic  jirop- 
orty  for  auiuialB,  witii  the  partly  c]iarael<-ristif  jiost-mnrteiii  tiiidiiin, 
would  of  eniirne  permit  the  iiitoriiretation  Kocli  put  ilixm  It,  Besiiles, 
more  recent  investif^atimis  \iy  Meti'Jiuiiioll'  have  tliroiviinmch  li>{hl  on 
the  qU[?&tioii  of  the  trannnii>*sion  of  cholera  to  animals.  He  HUceeeded 
in  prnduciD^  symptoms  iT'seinhliiiK  iholi-ra  iu  man  hy  introtliicing 
cholera  vibrioH  with  the  milk  into  the  ntjunncli  of  uew-liorii  rabhitH 
from  one  to  tour  days  old.  \\'i.-iii'r  re|)(-a1ed  tlie  .-.hiiii'  experiment 
with  yonn^!  cats,  witli  the  name  result.  By  the  simiilfaneomi  admin- 
istration of  eultnrr-s  <if  tlio  liaeterinm  coli  the  pfTect  of  .tnmll  i|uanfi- 
lieM  of  cholera  vibrios  oiild  lie  nuirkedly  iiicrcaHed. 

However,  as  these  animal  experiments  failed  to  produce  an  eft'ect 
tihnohitoly  ideutic^il  with  cholera  iii  man,  it  bcciiinE<  a  matter  of  great 
im|)ortance  in  establishiii^  the-  etiology  whetlii'V  the  cholera  ejiideniics 
iu  Eurojie  and  India  were  confirmatory  of  Ivoch'rt  statement  a,  aud 
this  hna  indeed  lieeu  the  case  to  tho  fnllest  extent. 

Diirin)^  the  Haiubiirj,'  e|iideniic  of  ]R'.1'2  a  Ihoroiiiih  bfwterinlogical 
cznniinatioii  was  imnle  by  Fninki'I  aiicl  Slniiiiondis  in  every  i-aae  that 
came  to  the  post-mortem  table  of  t)ia  state  hospilalw.  The  result 
of  tht>  exuininatioii  wa»  that  comma  bacilli  could  \»-  demniistrated  in 
erery  fresh  cadaver  which  came  uiider  observation  within  the  fii-st 
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seven  (1a,vs  after  the  onuet  of  true  cholerH.  TliAt  tliere  woro  uolAt«tl 
caaes  whicli  had  Iweii  lUiiKUOsod  ii«  i^liolem  but  [ireaeiited  at  tlie 
autopsy  other  iiathologico-auatomiaU  proceBses  ami  au  abseoco  <rf 
commn  baoilJi  need  not  cause  Bur]»risfl,  lu  tLo  remaining  cases  tbe 
diroot  iiiicro.scopiL'ul  exnniiuatiou  fn^queuth  showed  a  mixture  of 
various  apecies  of  bacteria  among  which  tbe  comoia  bacilli  noi  ereo 
prwlinniuiited  in  nuinl)er.  On  the  other  bund,  plate  cnltnn-fl  often 
produced  luithiug  but  comma  bacilli.  They  were  found  most  ahnu- 
duntl.v  in  the  lower  iwrtions  uf  the  ileum,  tliotigh  tliey  occurred  also 
in  tlie  duodenum  and  in  not  a  few  eases  they  were  cultivated  from  Uie 
.stoniiich.  In  some  fahd  ciuie«  of  typical  choleni  w\  failed  to  Sod  tiw 
bacilli  on  what  we  thought  to  be  the  third  or  fourth  day  of  the  dia- 
(.•nttt^;  but  more  ciirpful  study  of  the  history  showeil  tlint  the  pati«nla 
ini|Hestion  had  been  sick  at  least  six  or  seven  days,  ho  that  we  tegat^ 
the  sixth  or  seventh  dfi.v  of  the  disease  jis  the  earliest  i>eriod  when 
the  comma  bacilli  disapjieareil.  It  should  lie  borne  in  miud,  how- 
ever, that  some  of  these  cases  with  negative  tindiugx  had  died  o( 
coinplicaliiiuH  such  us  pneumonia,  etc.,  and  in  others  it  is  not  ini- 
proliiible  Hint  re|)eiit<'d  examinations  including  the  intvstiual  walk 
might  still  hav(>  fiiniished  jiositive  rosulta.  Unt  we  were  anrftrisetl 
to  tiriil  comma  bacilli  nIiII  present  In  tht;  iutastiueas  lato  as  the  eighth, 
uinth,  tenth,  twelfth,  sixteeuth,  and  even  the  eighteenth  tlay  of  the 
disi>a«o  in  forty-nino  among  one  huutlred  and  hventy  poftt-morteni 
examinations,  and  these  were  chiefly  patients  who  had  died  with 
symptoms  of  comiii,  with  or  without  complicjitions.  Yet  it  was  not 
only  in  cases  with  typical  symptoma  of  cholera  that  comma  biwilli 
could  bo  di'iiiriiiHlTiiti'd  in  tho  dejuctious,  but  also  in  patients  suffer- 
ing meri'ly  tiMrii  diarrlnea  without  other  manifestations  of  tho  tUs- 
ease.     Similar  inufnnccH  have  been  described  by  Gultmami. 

In  tbe  post-citidemic  chnleva  jieriod  during  I>eceml)er,  1892,  and 
.lamiary,  IHIW.  the  relation  of  tho  comma  bucilli  could  be  studied 
more  thoroughly,  owing  to  the  small  number  of  oases,  than  in  July 
aud  Ain,'ust..  Altogether  lln'  bacilli  were  fouml  in  tbe  dejections  in 
sixty-lwo  cfwes.  ivinniig  wbich  nineteen  were  free  from  serious  dis- 
turlmnci's  of  thi?  geueral  health.  The  reason  why  the»e  cases  were 
examined  for  comma  liacilli  was  that  the  jiei'sons  bad  eonin  in  pontaft 
with  chulfiM  piitietils  ill  IIk-  city  mid  on  board  ship.  Thatafewof 
these  did  not  even  suffer  from  diarrlniw  liaa  been  rfli>eatedly  iminted 
out.  Yi't  in  oini  case  in  whii-h  no  intercourse  with  cholera  luitienla 
could  bi3  demoriHlrati'd  and  iTi  which  diarrho-a  had  existed  since  the 
23d  of  February,  death  from  cholera  at  the  end  of  the  mouth  was 
clearly  establi-4lii'il.  Vv>mi  that  time  to  the  1st  of  Juno  thorough 
bacteriological  examinations  were  made  in  seventy  cases  of  diarrhoea, 
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some  of  which  came  from  on  board  ship;  but  the  resulte  were  abso- 
lotelj  negative. 

The  investigations  made  by  Duubar  in  the  uewl.y  erected  hygienic 
institute  at  Hamburg  likewise  coutinned  Kocb'a  fiudiujts.  Points  of 
interest  in  his  esaniiuationH  are  that  I'liolera  vibrint^  could  I)e  demon- 
strat<'d  in  the  solid  fjeces  of  eleven  healthy  jiersons  ivho  bad  lived 
with  cholera  patients.  Furthermore,  chnlera  baeiUi  coukl  be 
obt«tiued  hi»in  one  of  the  atcula  even  after  one  hundred  aud  sixty- 
three  (hi>  8,  aud  from  another  aftir  one  Iiundred  aud  three  days.  The 
nbrioB  remained  alive  for  a  considerable  time  at  a  ttim])ei-atm'e  of 
0'  C  (32'  F.).  Moreover,  the  different  epidemics  duriuB  the  yeare 
1893  aud  18M  removed  every  dtmht  that  the  cnmiua  bacilli  described 
by  Koch  are  the  constant  ci)uci>Diitauts  of  Asiatic  cholera. 

Of  great  importance  in  connection  with  tliese  positive  findings  in 
cholern  are  tlie  negative  results  obtained  in  different  diweanes.  In  the 
New  (ieueral  Hospital  at  Haudmry  tlirct)  huntbvd  aud  m-vi-uty  patients 
M.ff<'ct»'d  ]>artly  with  cholera  morbus,  [tartly  with  simple  or  repeated 
attacks  of  diari'hcta,  were  examined  for  comma  Imcilli  diirinj^lHifJand 
iH'Xi.  All  these  examinations,  some  o(  which  wcrecMntiuued  lor  many 
days,  were  negative  in  their  result-s.  The  nniriber  examined  iuchuied 
twenty-nine  cases  o(  cholera  mistras,  The  other  diseiwew  covered  by 
the  iuveHtigatiou  were  iufineuza,  imeumouia,  pleurisy,  brnuchitiH,  ma- 
laria, typhoid  fever,  AVeil's  disease,  iieritonitis,  iierityphlitis,  ]iaram&- 
Iritis,  mastitis,  iliphtheria,  syphilis,  meningitis,  cerebral  hemorrhage, 
alcoholism  and  delirium  tremens,  lead  ]>oisoniug,  augiua  p.-i-toris, 
tabes  nieseuterica.  benia,  dysentery,  morjiliiuiFmi,  chlorosis,  puerjieral 
fever,  hepatic  cirrhosis,  aud  vomiting  of  pregnancy  Tln'se  two  facta 
aloDe  should  lead  to  the  conclusion  that  the  comma  bacilli  stand  in  an 
etiological  relation  to  c-hiilera.  But  thifl  view  met  with  a  promiuenfc 
opponent  in  the  |iersonof  vonrettculmfer,  whose  studies  ujmn  cholera 
oecHp.v  H  high  place.  At  first  be  doubted  the  intimate  relutiouM  of  the 
comma  bacilli  to  cholera,  aud  when  this  position  became  untenable  ho 
BMserlcd  (hat  the  comma  bacilli  liy  themMflves  were  not  sufliciciit  to 
produce  cholera,  but  that  this  required  in  addition  a  local,  ti'Ujpnral, 
and  individual  disposition.  In  ortler  to  settle  this  ipinstion  he  made 
sn  attempt  at  infection  in  his  own  person.  On  October  7th,  18i'2, 
with  a  view  to  neutridizing  the  hydrochloric  acid  of  the  stomach,  ha 
diHaolvetl  I  gm.  of  bicarbonatii  of  sodium  in  100  c.c.  of  the  Mnnii-h 
tap  water,  added  to  it  atwmt  1  c.c.  of  a  fresh  culture  of  comma  bacilli 
which  he  had  obtaitidl  from  (taffky  of  Hiiudiiirg,  and  cmptieil  the 
glass  at  one  draught;  he  then  rinsed  the  glass  with  an  additional  riO 
c.c,  of  water  and  drank  this  lo<i.  Ou  Octolier  flth  in  the  afternoon 
diarrlnca  set  in,  which  increased  during  the  night  and  caused  re- 
VoL.  XIV  —ea 
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pcated  intemiptiona  of  sleep  and  broko  Liu  n^^i  in  bo<l.     Oii  tbo  I'Hfa 
he  had  fi*'«  vcij'  thin  stools  which  were  [lartly  colorless  or  watery. 

On  t)clober  11th  the  stool  was  agaiii  oolorecl,  but  the  ili&rrbcH 
contimiod  to  Um)  15th,  after  wliinh  iliile  hiH  condition  waft  periwilr 
normal.  During  the  entire  time  von  Pettenkofer  suffered  no  Idoob* 
venience  oxcopt  sumo  rumlfliu^  ntid  otMiiug  iu  tlie  ntKlonieLii.  Conuu 
,1>AeiIli  in  hirRt%  numbeni  were  demonstrated  in  the  thin  dejediam  b; 
.''fi'iflfiT  iiud  Eisfulnhr.  On  Oclolx-r  -Itli  the  fjiivw,  whtfh  were  rf 
normal  apfiearaace,  contained  only  isolated  bacilli,  uod  on  the  16Ui 
tho8<i  could  no  loiiK«r  he  foitnd.  Einm«ric)i,  von  Fett^nkof^r'ti  anw- 
tant.  took  on  October  ITth,  18ftJ,  in  the  same  nuinuerO.l  c.c.  I'fa 
tlouri'^liiiig  cuminA-biK-ilIii-t  ciiltnru  twrnty-four  hourrt  old.  In  lh« 
eTeuinR,  tn  order  to  add  au  error  of  diet  to  the  esperiment.  he  ate  a 
heavy  suptKT.  during  whicli  Iiodmiik  thrmi  hikI  a  half  litn-M  nrKtnnig 
beer.  To  his  surprise  diarrhoea  with  rice-water  stools  occurred  dur- 
ing tho  samo  night.  Iu  tlin  coune  of  tliirtr>»o^tia  houre  ha  bad 
from  fifteen  to  twenty  colorless  waterj-  evacuations  of  from  100-SDO 
C.C.,  and  lah'r  twenty  moro  xtoiilit  of  Uk'  luiuie  cohtr  and  iioaatttr 
until  on  October  Slst,  at  one  o'clock  %:)C.,  tlte  first  semisolid  brown- 
oolorwl  frt-ni  I'vaciintioii  ap]H-nn-d.  Aflor  tlii>  iid  of  Ocl"lK>r  tt*- 
stools  were  again  regular.  Besides  the  diarrhfea,  there  were  great 
thirst,  froipicut  rumbliug  iu  the  Abdomen,  somowluit  hoaree  voin, 
and  a  feeling  of  drvneets  in  the  pharvui.  Comma  liai^illi  could  he 
demouHlTuted  from  tlio  18th  to  the  28th  of  October.  They  were  pica- 
ent  iu  pure  culture  in  the  oolnrleita  stoolfl  of  October  I9tfa.  The 
uriuary  secretion  in  both  experimeuts  was  apparently  iiDchat>tl^:  >t 
should  l>e  mentioned  that  von  I'ottt'iikofer  re|)eatedly  tivtr^I  his  orinft 
for  albumin,  but  with  negative  result. 

Tlieae  two  oaAes  ]>roYe  niKinentionablT  tlint  tlin  introdoctaflfi  of 
pare  cultures  of  c<.>mmN  luicilli  may  lead  to  serious  diarrhceal  di^rarr. 
Dor  need  tln're  he  any  hesitation  tn  identify  it  with  cholera  diarrbia 
or  cholerine;  l>ut  to  say  the  least  it  is  surprising  tliat  a  cinaatity  of 
1  CO.  of  pure  culture  did  not  raime  the  typical  ai>d  gravo  pirturo  uf 
clifdem,  the  algid  stage.  Hovruver,  as  Koch  points  out,  ancb  aa 
experiment  can  be  of  deciaive  im)>ortancio  only  when  it  if)  made  simol- 
tanenosly  ni>ou  a  number  of  i^ersous;  for  the  lai-ger  the  nnmber  of 
indindoaU  infected  the  smaller  becomm  the  probability  that  thaw 
attackiHl  by  the  disease  owed  their  sicknetw  to  an  acci<lent  ajiart  from 
the  experiment.  I  should  like  to  add  that  this  also  excludes  aa  br 
an  [KWNiblo  the  infiaence  of  indiridnal  preilisiioHitiou  which  an- 
donbtedly  playa  a  prominent  {Ukrt  in  cholera. 

An  instance  of  cholera  infection  ei|uivalent  to  an  expcwineBl  M 
reported  by  Hacmimara :     '  By  an  accident  [the  nature  of  the  fioA- 
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dput  is  not  mentioned]  cholera  deje<'tion8  got  into  whaler.  This  water 
remaiued  exposed  to  the  heat  of  the  sun  for  a  whole  day,  when  idne- 
toen  persons  drank  of  it^  and  five  of  these  were  attacked  by  cholera 
within  thirty-six  hours." 

This  report,  which  is  rather  brief,  has  given  rise  to  various 
doubts,  for  which  reason  R.  Eoch  look  rwcasiou  to  make  piiTticular 
inquirieH  about  it.  In  a  It'tter  to  R.  Km-h,  Maciiauianicdntirmed  the 
fact  and  declared  tliat  he  wua  reaily  t^)  furnish  ndditiouiLl  dtbulH.  It 
idiould  be  mentioned  as  a  matter  of  importance  that  at  the  time  and 
especially  in  the  locality  where  this  accidt-ut  uccurrHT  cholera  was 
almost  altogether  quiescent.  Besidris,  nil  jierHnus  familiar  with 
ludiati  conditions  to  whom  the  oircumstanccti  were  known  and  who 
were  asked  couceruint;  it  hiid  no  donbt  that  the  patients  in  ijiieK- 
tion  had  been  attacked  a.s  a  reBiiit  of  the  iunestiuu  of  tlw  dffil<;(l 
water.  This  instance  of  the  transmission  nf  cholera  is  to  Ih>  looked 
upon  as  <ine  of  the  most  significant,  althoup^^h  it  would  be  desirable 
to  have  all  the  details  alonn  with  the  report  an  to  the  cimrse  of  the 
disease . 

In  recent  times  various  physicians  have  attempted  to  produce  in- 
fection with  the  comma  Itacilli,  Oue  of  these  cxin'riments  was  made 
by  Rneger  of  Ell>erfeUl,  without  any  deviatimi  from  the  normal  ap- 
pearitiK  in  the  stools  or  in  the  general  health.  A  larger  number  is 
reported  by  SletchuikofT.  Altogether  there  wen-  twelve  att<'mpt.s  at 
infection  in  eight  peracius;  of  these  live  gave  positive  and  seven  nega- 
tive results.  One  of  these  experimentH  is  cited  lic-lc.w;  it  was  miide 
with  old  iKiuillon  cultures  from  tlio  epidemic  of  INS-I,  which  had 
ceased  to  prove  virulent  to  animals. 

Nine  hours  ftft«'r  tho  administration  of  the  bacilli  slight  colicky 
pains  set  in,  followed  three  hours  later  by  very  wati-ry  wtools.  Dur- 
ing the  first  and  second  days  the  stncils  were  at  lir.st  formed  and  then 
assnmed  the  characteristic  rice-water  appearance.  .\t  the  .sainr  liniu 
iHubnornial  temperatures,  repeated  vomiting,  and  cramps  in  the  calves 
wero  obsei-ved.  At  the  end  of  tho  secoiiil  day  I'ninpleti'  jiniirin  was 
present.  On  the  third  day  improvement  Ix'gau,  tin-  stimls  became 
moro  formed,  and  on  the  fourth  day  convaleseeuci'  was  deliidtive.  In 
the  evacuations  of  the  fii-st  da>fi  almost  ]mre  cultures  of  ciijiima 
bacilli  and  sparse  colonies  of  the  bacteriiini  eoH  conininne  were  noted. 
From  the  fifth  day  on,  the  latter  predominated  while  the  former  de- 
creased in  numlier,  Conima  bacilli  could  be  demonstrjited  as  late  as 
the  seventh  day.  even  in  tlie  solid  fwccs. 

In  tliis  experiment  the  development  of  true  cholera,  though  of  a 
I»enign  type,  will  hiivdly  appear  di>nlitfnl.  At  Strieker's  instigation 
and  under  Lis  direction  Hasterlik  also  attemjited  a  number  of  cholera 
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infeotioDfl  in  man.  five  of  theae  were  twgative  aod  three  positiTe. 
AinitnK  tlie  nei^atiTe  requite  bacilli  coald  U-  ^6in<»wtnt<^^i  iu  tlie 
DormfU  HtuoU  ill  one  ctia^.  In  the  three  positive  cases  the  bacilli 
appcarEHl  ou  the  da,v  followinj^  their  ingeetioQ  and  Bubseqaetitl;  trrta 
pure  (.'ultiiro*  werv  pnwcut.  Thoy  could  U*  demoiwtratrtl  for  aerenl 
(lavM.  St^vtti-o  morbid  etvinptoiiiH  occiirre<l  iu  only  oue  case  and  cno- 
sisted  of  moderate  fever  of  brief  duration,  very  fro>|U«Dt  and  txv^ 
HioiinUy  invnluiitnry  diarHKfal  atoolfl,  aod  teae»iiDnH.  Headache. 
HlQeplo«8uess,  weakuiwij,  and  tuiiuiML  were  aUo  pnMi'ut.  In  auatbn 
(lositivo  nuiit  aplashinK  aoando  and  visible  distention  of  the  coko 
were  noted. 

Whiln  thene  reAulttt  differ  somewhat  from  the  onlinar;  pictora  of 
cholera,  tlio  patliogenic  effoirtM  of  the  bacilli  u(iou  Uie  inle«tiDe  at* 
8iiffi«ieiitly  evident  iu  the  eximrimentH.  Two  other  attempts  at  ex- 
perimental infection,  made  by  Itocltpfoutaiuo,  of  PurU,  mid  br  Wall, 
formerly  an  KhkHaIi  military  8iirv;eou,  nf  Iiudapei>l,  |irove<l  oet;alit«. 

If  the  objecttou  ia  ma«le  to  all  tbeiw  esitenmentid  iufectiutts  thai 
no  death  retiulled,  we  may  cite  tlie  fatal  ease  of  Oer|{el  in  IKT-t  mt  m- 
dence  that  even  iu  a  locality  ulwolutely  free  from  cholera  tlie  accideutal 
iiitrodnetion  of  a  lalmratory  cultnro  of  eholera  vibrioa  may  prudooe 
the  typical  picture  of  cholera  and  death  from  the  {Uiwaae.  Tberefon 
we  ani  forced  to  the  eourliiKion  that  the  comma  bacilli  detH-ribed  by 
Robert  Koch  are  the  cause  of  Asiatic  cholera. 


DlFTi:ilK\T1ATION   <l)'  THE  C'HOLEKA   VlBBIOB. 


The  differentiation  of  the  bacilli  of  Asiatic  cholera  aeemeil  al  fint 
to  pn-NL-ut  no  diftk-iiltif>«.  Tlie  jiivuliar  form  alone  disliiiuuixbed  Um 
vibrios  from  the  s[iecieii  previously  known,  ao  that  in  many  caaea  tha 
oxumiuatiou  i>f  aflaku  of  mncas  from  the  atoolM,  H|)rend  on  n  cow 
Klasfl  and  stained.  pf^nuitU^I  the  di»i;iiosis  by  tlierharat'terisit-HnaiiKC* 
ment.  The  cboleralwcilli  are  somewhat  smaller  than  tuljerclobacilU. 
but  they  are  fnller  aud  thicker,  uaually  curved,  and  meiu*ure  IrtMn 
1.5  2  ;<  iu  length.  In  cover-glaHX  |>n>pn  nit  ions  slaiiii-d  with  an  aqoe- 
OUfl  anlutiuu  of  fuchsiu  or  niethyleue  l>lue  they  <,iU-it  a]>|iear  in  oorlc- 
MCreW'liku  filumeulx  cumiHwedof  a  number  of  iudividnala  joined  end  In 
flud.  Oi-casionally  there  are  asitoi'iated  with  them  larjje  spirilla  d«rirad 
from  the  oral  uivity  aud  other  liucteria  from  tlii>  iut«<«tinnl  canaL 
^VheQ  cnrvetl  ribrioa  oecur  aton|{  witli  other  form.'*  tlte  diatpxwia  ia 
impuflsible  from  the  cot'er-uhiHD  pn>pnrulir>n,  for  it  ha«  lyen  a»cer> 
tainod  thai  ximitar  riirr«-d  orKiuuKiim  ai-e  mi't  with  now  nt»l  then  to 
the  absencn  of  Asiatic  cholera.  8uch  finding  have  been  re{(nrti>>1  b; 
Finkler- Prior  in  a  ouio  of  cholera  uostraa  aud  by  Ponake  ia  old  ebc 
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Similar  discoveries  in  ili)iil>tfiil  awea  rpiider  it  neceBsary  to  isolate  the 
I'Urveil  vibrios  ami  lieteriuiiie  their  uature.  Their  isolatiuu  fieciucutly 
D«op»iiitjil(^s  their  miUtiiillcutioii,  which  is  effected  with  special  facility 
in  alluUine  fluids.  When  they  are  theu  exiiiniueil  in  it  illl,ugin^;  ilrriji 
the  vibrios  exhibit  difitiuct  motility,  diie  iu  part  to  a  flayelluiu  attached 
to  OQO  end  of  the  bju^ilhis,  which  was  discovered  Ly  Loffler.  A  pep- 
tone cultivation  also  favors  the  multi]»licatiou  and  to  boiuo  extent  the 
isolutiuu  of  the  cholera  vibrios  (Koch -Dunbar J.  A  sterilized  atiueoiis 
Holntionof  1  |ier  cent,  of  peiitoueaLdO.S  percent,  of  sodinm  chloride, 
reodei-ed  alkaline  and  added  in  aimmutw  of  one  or  more  ]>latiaam 
loops  to  the  liquid  tu  be  examined,  is  placed  in  the  (iveri  at  37"  C. 
As  Schotteliua  firat  pointed  out,  the  cholera  bacteria.  owioK  to  their 
urgent  need  of  oxygen,  tend  to  rise  to  the  surfacn  uf  the  nutrieut 
medium,  where  they  iucrejiso  luxuriantly.  In  from  six  Ui  twelve 
hours  atti-r  the  planting;  of  the  culture  we  often  tind  on  thn  eurfaco  of 
the  pept<'Uo  sohitiou  a  purn  culture  of  comma  bacilli,  now  and  then 
mixiMl  with  bacterium  coli.  In  doubtful  cases  a  second  fxaminatiim 
is  made  by  jilate  culture.  The  (;elatiu-platp  culture  will  be  first  con- 
siderRiI.  The  demonstriition  is  effected  !ty  spreading  a  flake  of 
mucus  or  a  loopfiil  from  the  surface  nf  tlie  pejitone  culture  on  teu- 
per-cent.  alkaline  nutrient  gelatin  and  placing  it  in  the  oven  at  22"  C. 
In  forty -eight  hours  at  the  latest  the  colonies  of  i-omina  bacilli  present 
a  characteristic  ap|)6arance  in  the  shape  of  yeliciwisli-wliilf  lustrous 
discs  ha\'ing  a  granular  asjiect,  au  irregularly  indented  margin,  and 
showing  nuirkcd  refraction  of  light;  the  niii'roBcopicnl  examination 
nf  these  colonies  must  show  a  pure  culture.  De^vke  recenth  recnni- 
mended  a  Kulmtitute  fi>r  Koch's  uinlinni,  the  most  essential  and 
81>ecific  ponstitiient  of  which  is  an  alkaline  allinniinato.  This  medium 
may  be  termed  elective  fiu'  clmlcra  bacilli,  but  it  permits  no  dilVcreu- 
tiatioii  froiu  certain  vibrios  to  be  nientimied  Ijereafter.  C'lujli-ra 
vibrios  may  also  be  cultivated  u]>ou  agar  plat-  s,  superficial  inocula- 
tion upon  which  often  permits  their  determiuation  after  from  eight 
to  tan  hours  at  H7 '  C.  Wlieu  tlie  colonies  are  transferred  from  the 
plate  to  a  gelatin  tulie  by  a  stab  inoculation,  the  gelatin  is  litpielied 
in  the  shape  of  a  funnel  wliieh  sinks  slowly. 

The  cholera  vibrios  grow  luxuriantly  in  bouillon  which  quickly 
becomes  turbid.  Piihl,  Biijwid,  and  Dunham  liave  shown  that  tho 
addition  of  concentrated,  chemically  pure  sulphuric  acid  to  a  twenty- 
four  hours'  bouillon  culture  produces  a  bcnutifid  nulet-red  color, 
Brieger  called  the  resulting  pigment,  whicli  is  related  to  indol,  cholera 
red;  but  as  other  microorganisms  furnish  the  wuue  ]iigment,  which 
depends  upon  the  simultaneous  formation  of  nilrifes,  the  change  of 
color  WB»  subsequently  designated  as  the  uitroso-ludol  reaction. 
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If  woald  be  deairable,  Uowev«r,  to  (twt  tliP  iMUt'ittenic  <|0^ilHB  ot 
the  cbok>ni  vibriiw  by  iiniinal  M]>orimeula,  bat  attempts  to  produce 
true  cholera  iii  animnla  have  not  Hucceedetl.  (Qui(«  rwuiill*,  hi>«- 
Bver.  Mt'tcliuikaff  tH-t'iiis  ttj  Imvi*  cAiueil  dinatli  in  very  joong  sacking 
rabbits  by  iiitioduciu^  pure  <'ultiir©s  of  geuiiine  cLuk'ra  vibrio*  into 
the  mouth.  But  tliu  iiitmitcntoDciil  jujc<'tii>n  in  K^iiuea-piKs  ft  (be 
vibrioH,  accordiug  to  Koch  and  Pfeiffer's  inveetiKotioiui.  was  ft^owed 
by  Hurioiiti  sickuiwK,  \u  iuj<>ctioii  iutfi  tJie  aUlominjil  cavity  of  a 
^uinea-piK  of  1.5  ingni.  of  an  aj^ar  cultitro  in  1  c.o.  i)f  MtiTilia'd 
boiiillou  oniiseM  tyjiical  syniptomn  of  poisoning,  with  falling  tempent- 
ture  aiid  death  of  the  ammal. 

Tho  alfovw  in'-tlioilrt  HiM^iiH>tl  at  fintt  to  ftuffice  for  the  differentiatioii 
of  tlie  cholera  ribrioB.  S|>ecial  imimrtance  in  tli«  differoutiiU  diag- 
MoaJH  WAS  attached  t^i  tlK«  oluilt>ra-rp<l  reaction  and  to  animal  (^jcpert* 
mi'uts.  Aa  late  as  18D3  Koch  beHevoJ  that  uuioug  ull  cunitl  Vwctem 
that  ooine  in  question  in  the  t^xaininatiou  for  cholera  itone  had  been 
fonud  thux  far  which  could  cause  an  otgual  full  of  tcnit<onitim>  and  tbe 
ftaini>  fatiil  fl^'iii]itoni8  of  pniAoiiiiit;  in  Kiiiuea-[ii^  aa  thoHe  deticrtbed 
by  Ffoiffcr  for  cholera  ^nbrioM.  Further  lt1MCr^'ution)t  ahowed,  how- 
ever, that  these  niethoda  ilid  not  auflicA  for  the  differentiation  and  thai 
tAh^T  curved  vibrioH  gave  tbe  aauie  rcaultti. 

Tlui.^  a  comma  Imrillns  described  by  Rnbner  produced  tlie  ti  pin) 
cholera-red  reaction;  and  Klein  and  Sobemheim  could  cause  tbe 
aainft  aymptoma  of  pniHoiiioK  by  tlie  iiilra(ioritoneal  infwUon  of 
guiuua-pigs  by  meau»  of  rariotui  oUier  nucroorgamsma. 

A  comma  Itacillnft  which  could  not  at  lintt  brt  dintinKntsbnl  faon 
the  cholera  vibrio  nua  found  with  apccial  frequency  in  water-coonea, 
etc.  A  diacovcry  of  thiit  kind  by  Dunbar  and  Rumjiel  io  the  linr 
Elbe  and  in  the  Hamburg  water-aupply  during  the  mmuner  of  189S 
Kave  riae  to  numerona  apnculatiotis,  all  the  more  becanae  attftf 
occurred  Boon  aft^^-r  in  the  city  and  were  followed  by  an  epidetnie 
munberiuK  altogether  two  bundret]  and  twocaaes.  Aa  the  inortalitT, 
howerer,  was  much  leaa  than  that  iu  the  year  1892,  it  was  rcaaonaUe 
to  siupncl  that  the  comma  bacilli  found  in  the  Kibe  were  deaoeoded 
from  cholera  ^ibrioa  undergoing  tdow  degeneration.  Koch  indeed 
belieTed  that  further  iDveatigationa  would  pooRibly  permit  of  a  differ- 
entiation of  thc4M)  iMcilli  from  oholoru  vibri<w.  This  now  waa  aooo 
confirmed  in  that  Kutacher  and  at  nearly  the  same  time  Oeiyiri  and 
Willgi-nxU  demouiitratcd  phoMpboreftCence  in  aome  of  Dunbar'i 
vibrioA.  Uumjx-l  aiib.se<iuently  thought  he  had  ancceedeil  in  ntoder- 
ing  cholera  vibrioa  likewise  Ituniuoos,  but  thia  statement  lacks  cod- 
ftrmatioD.  Still  the  n^lationa  of  t3uM  water  bacteria  to  cholera  could 
be  entertained,  aince  iu  two  cfaoleriform  attacka  the  phoaphoieaoeol 
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h»cilli  were  foiuid  iu  the  BtDols.  Further  investigatioua,  however, 
have  showD  that  tlie  greater  portion  of  tlic  comma  l)iicilli  foiiiiil  in 
water  have  uothiuy  to  do  with  Asiatic  clinlera,  su  that  the  alxwe- 
uamed  cliniiral  oljeervations  wouhl  streii(,'theD  the  view  that  these 
microurKnuisms  are  the  occasiouul  (.■anses  of  chtiWa  mnrlnw. 

A  number  of  investi^jatore  attempted  tlie  differentiation  of  the 
aererml  speicries.  Eiibner,  with  his  pupils  Cupriunon  and  GobIo, 
Htudied  the  t-aimcity  of  the  vivrimia  vibrios  of  dpi'diiiinmiuf,'  ghicoHo 
fluJ  found  that  KiK-li'fi,  Fiukler-Prior's,  ami  M.itihuikiiir'H  comma 
bacilli  formed  dextroyjre,  Deiieke'a  vibrio  and  one  of  the  bmilU  from 
w«t*'r  hi'vogyre  latttic  acids.  Pfeiffer  pursued  a  diffi-rejit  cinnistt. 
Lazanm  haviu)^  dihcovered  tliat  the  blood  serum  of  persous  couva- 
lo-Hu.-ut  from  cholera  inhibited  the  development  of  tlie  rapidl.v  fatal 
intraperitoueal  cholera  infection  of  yuiuea-pij^H,  Pfeiffer  showed  that 
dnriiiK  the  iinmnuizatioti  of  animals  against  subciitaiieous  and  intra- 
peritoueal cholera  infection  anticholeraic  bactericidal  Huljstanccs  were 
formed  lu  the  blood  and  were  present  in  llie  seniin,  On  iiijectiuy  a 
corresponding  dose  of  a  cholera  culture  with  the  serum  of  an  im- 
uimiized  animal  into  the  alxlouiiual  cavity  ui  a  nniiiea-|ii^.  the  cholera 
liacteria  perish  in  the  peritoneal  cavity  in  almut  twenty  minutes  ami 
the  fatal  symptoms  are  prevented,  while  a  like  dose  with  ordinary 
serum  kills  the  control  auimal.  When  the  cultiu'e  iujectcd  with  the 
immunized  senuu  was  not  one  of  tiiie  cholera  no  protecting  influence 
was  exerted. 

These  statements  were  doubted  by  many  observers,  but  were  con- 
6rmed  by  Dunbar.  The  latter  and  Pfeiffer  subsHinently  proved  that 
similar  eiwcilic  relations  Iwtwceu  the  (lutlbacterijd  protective  sub- 
stances developing  during  immunijaitiou  and  the  iiacteria  employed 
for  the  purpose  are  not  confined  to  cholera,  but  that  analogouH  con- 
ditions prevail  with  other  species  <■{  vibrio,  us  thoise  uF  lyplmid  fever 
and  the  bacterium  coli,  and  that  this  in  fact  constitutes  a  hiw  of  im- 
munity. The  question  was  afterwards  rec'saiuiued  In  Ltttller, 
Fliigge,  and  Friiukel,  who  agree  that  Pffiffer's  mctlmd  furnishes  a 
reliable  diagnostic  point  for  the  differentiation  <if  cholera  bacilli. 

Gmber  recently  offered  a  different  explanation  for  Pfeiffer's  dia- 
eovery.  He  observed  in  the  test  tube  that  the  cholera  Imeilli  in  the 
serum  of  animals  immunized  against  the  disease  underwent  cluni[}- 
iag,  mlhered  together,  and  assumed  a  different  suiierlieial  aHpeot. 
He  therefore  believed  that  the  specific  serum  acted  by  dLsHolviug  tho 
capsules  of  the  bacilU.  Owing  to  this  solution  tlm  aninuil  organism 
was  enabled  to  destroy  the  bacilli  by  its  own  protective  powers.  Pfeif- 
fer does  not  accept  this  view,  but  looks  upon  the  phcuomenou  as  an 
arreet  of  development  and  upon  the  active  substjuiceH  as  paralysins- 
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\VliateTer  form  the  theoretical  interpretatjou  may  assume  in  tbe 
future,  the  fact  remains,  as  Pfeiffer  i)oiut8  out,  that  wheu  the  tiai^iili 
ill  questiou  are  examiued  in  chalera  serum  a  very  pmhable  conclnsioo 
may  be  tlrawn  from  tlie  octiun-eupe  or  uoii-oecurreiice  of  clumping  atid 
u^lutiuatiou  as  to  whether  the  serum  has  aii  influence  upon  tlie  bacilli 
ami  whethor  these  are  cholera  vibrios.  The  actiou  of  the  )i]>ecilic 
serum  Qpon  the  librins  may  also  lie  observed  mider  the  microacope. 
Still  it  wmilii  be  desirable  to  see  further  proof  by  niL»iU)t  of  Pfeiffer** 
reaction  iu  the  peritoneal  cavity  of  the  guiuea-pig;  for  the  process  to 
be  observed  iu  the  test  tulie  or  under  the  microscope  <iii  uddiug  tlit 
serum  of  animals  immunized  to  cholera  to  the  vibrios  ia  not  entirely 
identical  witli  that  ot-cnrriii^'  after  the  injection  of  choluru  vibrin 
together  with  scnim  into  the  abdnniinal  cavity  of  giiiuea-piKs.  In  the 
animal  body  much  smaller  doses  ]irodnce  an  effect  which  oatl»  in  tlia 
deatnictiuu  of  tlie  vibrios.  Besides,  iu  these  attempts  at  differeutia- 
tiou  we  muat  bear  in  mind  that  the  virulence  of  the  cholera  vibri<«  is 
not  coustaut  and  that  tliis  fact  may  be  the  source  of  errors.  It  may 
lie  of  interest,  too,  that  Achard  and  Bensaude  during  the  last  Eprp- 
tiau  epidemic  examined  fourteen  cases  of  cholera  and  observed  tlie 
agglutination  of  the  vibrios  in  the  serum  of  thirteen. 

Tbe  Ceoleilv  VniRios  in  their  Rel.\tion  to  the  Loc.il,  Se&soiul. 

AN[)    IsnrvTDL'AL   PBEDIflPOSITION. 

We  have  seen  in  the  liegiuuin^  of  the  section  on  etiolof^'  that 
cholera  folIowR  human  iutercourt^o  and  that  eveu  healthy  persons  may 
truuHjiort  tlio  jferm  of  the  disease.  Bacteriological  investigation  baa 
taught  na  that  tho  cholera  vibrios  may  bo  present  about  three  week^ 
in  the  inb>atiuo  and  the  dejections  of  apparently  healthy  individnalii 
and  may  during  (hia  time  pniduce  the  aymx'toms  of  cholera  in  the 
host  wln-ii  iligestivo  di.sturbuncea  supervene.  Kolle  even  foaml  on 
the  thirty-third  and  forty-eighth  day  after  the  onset  of  the  disease 
cholera  \il>ri()S  in  the  ficces  of  persons  who  had  recovered  from  it 
Tiie  samo  iwrson  may,  however,  without  being  himself  attacked, 
transport  cholera  vibrios  which  gain  access  to  the  gastroiiite^tiniil 
canal  of  other  individuals.  In  like  manner  Hnen  soiled  and  mois- 
tened wilh  the  dejections  may  effect  the  transmission.  Iu  this  respect 
great  interPHt  attaches  to  the  findings  of  Dunbar,  who  wjia  able  to  col- 
tivate  viable  cliolera  vibrios  from  the  stools  after  more  than  thre* 
months.  In  this  way  anything,' that  may  have  come  in  contact  nitb 
tho  dejections  is  likely  to  become  a  source  of  infection;  but  the* 
danp-r  is  lessened  by  the  fact  that  drying  kills  the  vibrios.  There- 
fore perfectly    dry  linen,  dry  rags,  letters,  and  dry  articles  of  any 
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iiiiJ  cannot  servo  to  epi'ead  tlii>  iliseiwe.  For  tlie  same  reason  ciir- 
reutH  of  air  in  wliich  only  dry  particles  ttoat  Lavn  irn  iutliieuco  U]k>u 
th«  tnin?)  miss  ion.  Wlien  tlie  urtides  ure  luulst  the  vibrios  luay  re- 
main viable  unless  they  are  overwbebuetl  b>  uthm'  niicroorganisms 
present  at  the  same  time.  Trans [)ortf it iun  into  tlie  iuterttiuiil  canal 
with  onimeqnent  I'holera,  however,  aeeniB  but  rarely  to  result  from 
the  direct  transfer  o{  dejectiouB  into  the  nioutli.  The  wtud.s'  of  several 
house  epidemics.  eacU  comprising  a  number  of  BUfceasivo  ca-tes,  sug- 
geets  rather  that  certain  intermediate  bodies  jiermit  an  iuei-eaae  of  the 
vibiiiis  tran«fcrreil  from  the  dejections.  In  this  connection  it  is  a 
matter  of  interest  t bat  cholera  vibrios  were  found  viable  for  eight  days 
in  boiled  milk  and  ni>ou  meat,  for  four  to  si\  days  upon  butter,  and 
for  twelve  days  ujion  cauliflower  and  fruit.  We  do  unt  know  atl  tlm 
media  by  which  transmission  is  effected,  but  tlie.so  cxample.s  siitlice 
to  indicate  several  ways.  Often  the  fingers,  es|)ecially  those  of  chil- 
dren, may  effect  the  transfer.  Hies  and  insects  in  general  should 
also  Im>  thought  i>f.  A  striking  example  of  one  mode  of  tran-smission 
was  observed  in  a  small  dwelling  in  Hamburg,  where  recently  washed 
cholera  linen  waa  hung  to  dry  over  the  hearth  ami  the  pois.  Close 
quarters  and  crowding,  therefore,  must  in  this  rps|>ect  fuiiiish  tiio 
be«t  field  for  the  spread  of  the  disease  genus.  Moreover,  as  the 
cholera  vibrios  remain  viable  much  longer  on  moist  objectw,  it  is  not 
surprising  that  the  epidemic  is  nsunlly  more  severe  in  ihtiiip  and  low- 
lying  parts  of  the  city,  owing  to  the  less  thorough  drying  of  all  kinds 
of  ntt'tisils.  The  chain  (oi-ms  of  epidemics  in  parlicniiir  are  aj-t  to 
arise  in  this  way,  and  their  sjiread  is  naturally  influenced  also  In  the 
itulividnal  predisposition  of  the  iuhahitjiuts.  Given  a  number  of 
flueh  chains,  the  formation  of  secondary  f'jci,  and  a  prolonged  dura- 
tion of  IkjIIi.  and  tlie  epidemic  may  Viecome  ipiite  extensive, 

Ijarger  epidemics  with  rapid  rise  of  the  nundwr  of  victims,  how- 
ever, are  particularly  likely  to  develop  when  tlie  clmlera  vibrios  gain 
access  to  alimentary  substances  which  are  used  at  the  same  time  by 
many  jifi-sons.  Foremost  among  these  ia  the  drink iiig-water  and  to 
a  less  estent  the  water  of  rivers,  lakes,  etc.  In  1SN4  Kindi  lirst  suc- 
ceeded in  dcmonst rating  the  clioh-ra  iiiicijlus  twice  in  water  from  a 
tank  in  Calcutta.  Since  then  nnmerous  similar  findings  have  been 
reported.  Although  some  of  the  foniM  discovered  were  n()t  truo 
cholera  vibrios,  still  many  of  the  vihvins  found  were  shown  to  be  iden- 
tical with  Koch's  chnlera  bacillus.  Piiiibar  in  iiarticniar  hni*  done 
praiseworthy  wurk  in  the  ebicidatimj  of  this  ipiestion. 

The  result  with  reference  to  an  epidemic  will  lie  pro|>ortionate  to 
the  measure  i)f  nse  of  the  infected  wat'-r  h\  the  people  living  near  and 
travelling  upon  it.     When  some  wells  are  infectud.  more  or  less  exten- 
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sive  groups  of  the  di8«aHe  develop  aroiiiMl  them.  Ou  rirets  sod 
caiiak  the  mftsmeD  and  boatnicu,  who  oftcu  draw  wiiti-r  for  tlmr  am 
from  thvtn,  uro  BityciJillv  lUMliiugercil.  TTm'  cholera  vibrioa  an 
carried  along  by  the  cnrreutv  by  the  resBolm  by  tfau  bil}{«  wstv 
(LubuT^oh),  mid  by  the  iiuDateR  of  the  bmb*.  Theepidenuc  ia  IuUb 
to  sHsame  large  i)ro]>ortionB  especially  when  tho  rivor  wtttc-r  in  oMd 
for  drinkiug  and  doitimtic  purpone^  by  a  more  or  U<es  nomeioiM 
))opulation.  This  will  explaiu  epidemica  such  as  th<j«e  of  Humbtug, 
of  Ur'  Iimaiju  .\j8yluin  at  Nk-tlelion,  of  SttHtiii,  and  of  Niedezuedcaen. 
Many  of  these,  aa  it  were,  esplosire  epidomics  prtMont  a  chanu-tor- 
ixtio  foaturo  to  whirh  attiiiitioii  htu*  l»oon  called  abov«.  They  oftoi 
be^ia  witli  attacks  of  vomiting  and  diarrhcm  which  at  first  do  not 
prmeut  the  {MCturo  of  Axiatic  vholera.  Withtu  a  short  period  Uie 
form  of  the  diHease  becomes  more  Horiotnj,  the  mortality  rises,  «ad 
aftorsome  timt^  tlio  grave  attacks  dimiuiMt  in  like  maoiior.  Tlw 
Hatue  peculiarity  shows  itself  frequently  also  in  the  chain  lam 
of  the  epidemic.  Tho  attM^ks  uf  vomiting  aiul  diairhcea  thai  oAn 
mark  the  onset  of  an  epidemic  might  be  asctilwd  to  the  fact  that  tJb«* 
were  pnidwced  by  other  cauKcs  than  tlie  vibrios  of  .\itiatic  clioWra  a&J 
that  the  epidemic  when  theu  introduced  had  fallen  on  a  sieciaUy 
favorable  soil.  Thi»,  however,  wonld  not  exjilain  tlie  aame  pbeoaoi- 
euon  at  the  decline  of  e])idemics.  Moreover,  the  bacteriological  a- 
aminatiomi  uf  rvceut  yi^an*  have  shown  that  even  thn  initial  attacks 
of  voDiitiog  and  diarrhoea  were  caused  by  cholera  Tibrioa.  Tbcve- 
fore  the  gradual  iurn.taMf  and  decline  of  the  nK>rt«lily  miwt  In*  ex* 
plained  in  another  way.  It  appears  most  natural  to  suppose  that  ¥C 
hare  to  deal  with  changing  conditions  of  tlie  vibrios.  Tliere  caa  be 
no  doubt  tliat  the  several  cultures  prewut  material  differences  in  thh 
respect.  The  uutoinfcctioiut  and  auiimd  <.>x|M>rinjent'«  ilocidcdly  [am 
this  view.  It  may  also  be  called  to  mind  that  Bonlioff  in  a  seriea  c4 
experimouttt  fimud  thai  tho  iiitm|H<rili>i)cjd  infiN^tinn,  continuod  frooi 
animal  to  animal,  presented  features  corresponding  to  the  i-oarse  of 
an  epidemic,  since  the  »ame  d>MO  was  followed  by  an  incroase  in  tltf 
severity  of  the  symiitoms  and  theu  by  a  gradual  decUne.  TTie  mii- 
elusion  seems  jtutified  that  similar  n-.-<ultM  may  follow  the  passage  o( 
the  vibrios  through  the  human  body.  Now  and  tlieu  the  bwilli  wp- 
p<>«r  U>  accpiiro  a  high  dt^^troo  of  virulouoe  in  the  water.  This  will 
be  the  case  e»t])e«i»llt  «hi>n  the  organisms  meet  with  conditioH 
similar  to  those  peculiar  to  their  home.  Several  yoan  ago  I  caDrd 
attention  to  the  temperature  of  the  water,  which  when  it  is  hi^ 
coincides  as  a  rale  with  the  outbreak  of  cholera  in  Eorope  sad 
particalarly  in  Oermany.  It  is  true,  BuntMir  observed  that  wbm  lib* 
cholera  vibrioo  remain  long  in  water  they  ohange  decidedly  ia  Ih^ 
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njorphologlral  and  cuUiiral  rebitii>uw.  while  Dunham  was  ablo  tu 
tk-iiioii8trat>>  thti  vibiitis  uiilv  for  hix  ila\Miii  itifei-tetl  Sj^rec  water. 
However,  it  is  certain  that  iu  oiir  experiiueuta  we  cannot  repiodiice 
all  tlio  i-onditious  which  aro  ai'tive  in  Mature.  Moreover,  the  iholera 
vibrios  are  with  coiuptirativc  fadlitv  crowded  out  bv  other  luicni- 
organiBniB,  and  this  fact  might  also  be  pleaded  agaiutit  llie  relatinUH 
of  cholera  t»  thft  water  iu  India.  Htill,  aecortling  to  all  epidenii- 
ological  ex|ferieuce  wo  aro  forced  to  HUsjioct  that  there  aro  other  cuii- 
ditiouH  besides  warmth  that  favor  the  development  of  the  vibriiiM  iu 
water.  Thns,  we  niiglit  supposB  that  at  times  a  number  of  living  or- 
gauiums  may  perish  iu  the  water  and  Ihat  their  death  possibly  may 
furnish  room  luid  nutrient  material  to  the  cholera  vibrios.  \Miether 
the  latter  pass  through  special  stages  of  development  milHide  the 
animal  body  in  the  water  will  have  to  be  determined  by  future  invos- 
tigatinus. 

The  introduction  of  the  cholera  vibrios  iuto  the  gastrninteHtinal 
cauid  is  not  always  followed  by  the  ounet  of  the  diseafio.  Thi'ii'  aii- 
many  ex[>eriencea  iu  favor  of  tho  fact  that  a  large  perci-ntnge  of 
|)ersons  are  infected  without  presenting  any  results.  The  proleitive 
powei-s  of  the  body  will  give  battle  to  the  foreign  gcrnw  and  their 
toxins.  When  the  former  are  weaker  or  become  so  iu  tlie  course  of 
the  struggle  disease  must  follow.  The  protective  power.s  of  the  body, 
liowcver,  are  greatly  reduced  by  every  disturbance  of  the  gastniiutes- 
tiual  function.  In  this  respect  the  fall  Heasnu  which  supplies  fresli 
fruit  is  an  element  of  wpeeial  danger.  On  the  one  hand  the  cholera 
germs  are  easily  introduced  with  the  raw  fruit,  aud  on  the  other  hand 
tite  jileutifid  ingestion  of  fruit  is  apt  to  lead  In  digestive  disturbances. 
Besides,  the  number  of  germs  lu  the  water  usually  iucn^ases  in 
autumn,  thus  again  duniaging  the  digestive  canal.  If  these  factors 
are  active  when  the  cholera  germs  aro  introduced  the  soil  is  most 
favorable  fi)r  the  development  of  the  disease.  Iu  like  manner  as  the 
ingestion  of  unsuitable  and  excessive  food,  colds  may  act  injuriously 
on  tlie  digestive  function,  thus  creating  a  preilisponitiou.  It  needs 
no  argument  to  prove  that  tho  individual  tendency  and  the  protective 
powers  of  tlio  liody  likewise  play  their  jiart.  Poverty  aud  wretched- 
ness  and  some  ant*?cedent  illness  as  a  rule  impair  the  protective 
powers,  and  tho  abuse  of  alciihol  ju'ls  in  the  same  way. 

It  is  doubtful  whether  the  cholera  vibnoH  are  aided  in  producing 
the  disease  by  the  sinudlaneous  presence  or  introduction  of  other 
microorgauiHms  in  tlie  ^'astroiutestinal  tract.  Bueiiuer  haa  formu- 
Iftted  ft  diblastic  theory  based  upon  this  idea.  Neucki  has  expressed 
himself  to  the  same  effect  on  the  strength  of  some  isolated  findings  ia 
Baseia.     It  may  be  asked  whether  this  theory  is  still  required  to 
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ps[iJiiiu  cholera  epidemii^s  afttr  what  Ims  liwu  discovered.  The  replr 
ilcpBLds  npou  tlie  auswer  to  the  queatiou  whether  aiiy  spex'iid  und 
notable  diwcoverins  liave  beeu  raiide  iu  olml^ini  whicli  cfiuld  he  ntilized 
iu  fluppnrt  of  thi^  ditilaetio  theory.     This  queatiou  Diuat  be  anmrend 

iu  tJif  ije^'^ti^'^- 

Thus  fur  uo  prutdzoa  have  been  (leiuoimtrutenl  iu  the  recent  dejee- 
tious  of  I'htilera  patients.  Altogether  uo  discovery  has  beeu  re|torted 
which  I'oidd  ix'  interjueted  in  the  aeuse  ot  a  coufitaut  occurrence  ot 
other  inuTiinryanisinw  almi^;  with  the  comma  bacilli.  The  only  nii- 
('rol>e  that  occiirifd  trefjuently  is  the  liacterium  coli,  which  is  usiuiUr 
ImvmleHH.  thoii^jh  it  may  o<'C(isit»nally  become  virulent.  Are  we  to 
asMuiin-  that  this  inicroorgauisra  snddeuly  becomes  virulent  under 
the  iiitlitence  of  the  comma  bacilli  nud  has  a  share  in  the  doi.'elopnieiit 
of  choltiriiV  Ffeitfcr's  investigations  at  least  suggest  the  idea  and 
Wieuer'a  results  niinht  be  iuter]ireted  in  the  same  way.  Further 
wspwimeiilatioii  may  clear  up  this  iiuestiun. 

One  tiiipnrtanl  point  remains  to  l>e  discussed,  namely,  the  fropiL-ut 
necurreui'it  of  liiuli'ni  nostras  by  the  side  of  Asiatic  cholera.  In  the 
fall  iif  IWi'i  Fiirbringcr  d^scrilH'd  a  case  of  this  kind,  which  at  Gnt 
H])]i(>nri'd  likn  Asiatic  cholera  but  after  thorouj-h  bacteriological 
examination  liuil  I'l  In*  clashed  as  cholera  nnstras;  a  similar  observa- 
tion was  ivjKn-ted  by  du  Mesnil.  Both  cuse-s  ended  fatally.  Whether 
the  CBHGa  olwened  in  18it3  by  Carp  In  Wesel,  which  were  deacribed 
a»  cholera  nostras  on  th»  streu^;th  of  liacteriojogical  exaininalinns 
lumle  by  several  phyeiciaus,  were  really  instances  of  that  disease  is 
doilbtfnl,  since  five  of  the  six  fane»  were  fabil. 

TiiP  frcijuent  occurrence  of  cholera  noslrna  by  the  side  of  Asiatic 
choli-ra  oinnot,  however,  be  denied  in  view  of  the  expcneuce*  nl 
Hfimbnrj;,  Even  in  the  secondary  epidemic  duriuR  December,  1893, 
and  Jioiuary,  lH',i:'i.  soimt  strikinH  examples  were  olwerved.  They 
wen-  briflly  disctis-ied  by  Rumpel.  In  the  spring,  snramer,  and  fall  of 
18113  twonty-uino  similar  cases  were  obseri'ed  in  the  New  OooMsl 
Hospital,  two  of  \\-hich  were  fatal.  The  most  thorough  liacteriologi- 
cid  cMiniinatiiiri  failed  to  discloHo  comma  bacilli  in  these  casa». 
Such  a  large  uiunber  of  cases  of  cholera  morbus  with  two  deaths  is 
Irnly  reniarluible.  .\t  all  eveTitfl  a  search  of  the  records  of  former 
years  and  in-piiry  among  ■■Ider  physicians  of  the  hospital  showed 
that  such  caaea  were  in  the  past  very  rare  in  Hamburg,  I  myself  io 
a  practice  of  a  gond  many  years'  standing,  like  Fiirbriuger,  have  seen 
only  isolated  cases  of  grave  cholera  morbus  with  symptoniB  rwem- 
bling  those  of  Asiatic  cholera,  It  might  be  supposed  that  in  some 
cHises  of  this  disease  occurring  coinridently  n-itli  Asiatic  cholera  the 
attack  and  fatal  result  may  have  beeu  caused  by  very  viroleut  cotDiuft 
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hiirilli  which  had  perished,  bo  tLnt  Mm  iiitnxit'atinii  was  the  osHential 
feature.  This  suppositiou  would  alsfj  a^ree  with  tlie  post-iuorteiu 
fiiidiogs  ID  such  cases  as  differ  iii  uo  wu,v  frntu  those  of  Asiatic 
eholera.  But  it  must  be  rememliered  that  iholcni  mi)rbuR  may 
preseut  the  same  patholoyico-auatomiL-al  comUtJuiis,  although  occa- 
sionally some  deviatiniis  are  met  with  in  tlie  iutestiiies.  Bosidea, 
the  fat't  that  simihir  i-Jwes  with  the  same  y rave  HvuiiituutHO(.'L'ur  iu  tlic 
iibseuce  of  true  cholera  makes  it  nimecossarji' .  io  say  tin'  Ifast.  to 
refer  the  disease  to  dejid  comma  bacilli.  The  moHt  iiiiiiortaut  factor, 
howerer.  seems  to  me  tliis.  tliat  the  cases  of  clnili>ni  morbus  which 
have  been  obser^'ed  bet;in  with  equally  pnifuMt-  diarrhii-aK,  jiud  that 
the  i-ecent  evacuations  contaiu  here  aud  there  an  extremely  lar^e 
uiiiuber  of  diffi-reut  microiirgauisms,  llin  ii.lt^id  stii(;f'  duvchipiun  only 
after  the  |in>fiiHP  diiin-hu-an;  wliile  iu  a  (niiDiiry  intoxication  the 
onset  of  this  mauifi'statlou  is  to  Ite  exjiected  enrlier.  For  tlii.'^  reasou 
we  must  also  rousider  whether  other,  nsnall\  almost  IiarmlenH  ].ara- 
sites,  which  are  preweut  iu  the  intestin<>  or  juive  iiivadeil  it,  njiiy  not 
assume  an  extraordinary  nmlence  uuder  unknown  conditions  or  un- 
der the  inflneuce  of  i-lmlera  vibrios. 

A  violent  attack  of  cholera  is  oftj'ii  followed  by  a  comatose  stiine, 
formerly  known  as  cholera  typhoid.  As  this  occur«  a!»^o  in  cholera 
nostras,  though  more  rarely,  it  caunot  be  aHcriln-d  to  tin-  eftVct  of 
rholera  vibritw.  However,  hh  uunierourt  cholera  bacteria  were  usually 
found  iu  the  dejections  during  this  late  stage  it  was  rea.-<onablo  to 
assume  llijil  tlieir  toxins,  t^^il>the^  witli  tin*  absorption  of  the  decom- 
position products  b_\  tlie  mucous  mcnibrauci  dcj'rived  of  its  epithe- 
lium, aided  iu  the  development  of  tlie  condition. 

The  decline  of  the  epiileniic  Iiai4  bfen  ascribed  by  KocL  aud  his 
pupils  iu  part  to  the  fact  that  recovery  from  even  sligjit  attacks  cim- 
fero  s<ime  degree  ot  prolecticni.  But  it  was  frciiucntl.\'  obsci-M'd  in 
HarabuTK  in  1H!I2  aud  IH'.W  tliat  some  persons  had  several  altacks 
of  clioiera.  Other  factors,  tln-refnri-,  must  be  activi-.  Iiicreasitig 
care  aud  cleanliuess  of  the  po]iulation  ami  tlie  advancing  season  may 
play  a  jiart;  the  main  cause,  Imwevcr,  uiiist  lin  in  tlic  fact  lliat  (lie 
\ibriort  diHa|j|tear  or  graduidly  become  less  virulent.  Still  it  is  not 
improbable  that  lli<n  live  throiigli  the  winter  niontlim  in  an  attcniiatcil 
state  and  on  tindiui,'  favorable  conditions  ayaiu  ])r'iduce  grave  disease. 

Hamburg  was  free  frimi  cholera  for  tlin-e  and  a  half  months  in 
the  year  lf<03.  Then  witlioiit  a  new  importation  and  dcs|iite  the 
obBer%'anco  of  the  most  careful  liygicnic  nieannres  and  tin-  endeavor 
of  medical  men  to  destroy  all  pcissible  couiii'iting  links  witli  the  past 
epidemic,  the  disease  broke  out  afresh.  ( Jccnrrences  of  (liis  klinl  iu 
chokira  epidemics  have  not  hitherto  been  satisfactorily  explained  by 
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bacteriological  investigatioiis.  In  Hamburg  everj-  case  of  diarrhoA 
ill  tlie  city  or  tlie  harbor  whs  watclieil  most  carefully  and  was  ex- 
amiiiod  as  to  tlie  prt^seuce  or  abseace  of  cholera  booilli  in  the  stnola. 
Mauy  thniisaiid  examiuatinuH  of  the  dischai^es  had  yiveii  a  uagative 
letiult.  Tlieu,  after  tliitte  ami  a  half  mimtliH  of  freedom  from  chol«n, 
at  the  eud  of  Juue  two  canes  of  the  disease  occurred  iu  the  liarbor; 
these  could  not  be  referrerl  to  a  new  importation.  Now  there  waa  an- 
other pause  of  two  mouths"  duration,  at  the  expiration  of  which,  in 
tlie  latter  part  of  Au(^st,  another  epidemic  of  slight  esteut  broke  ont 
At  this  time  the  temperature  of  the  Elbe  water  had  risen  to  20'  R. 
(77°  F.).  and  in  conserjuence  of  a  break  iu  the  puie-water  aqueduct, 
uiitiltered  Ell>e  wiiter  was  sujiplied  to  the  city.  This  small  epidotnic, 
of  oiiP  liuudred  ;iiid  Jiftv-oiie  cases  with  a  mortality  of  27.8  per  cent,, 
oouKl  not,  as  fur  as  the  most  careful  iuvestiyations  went,  be  attributed 
to  a  fresh  importatiou  of  cliolera  bacilli.  Its  origin  was  to  be 
searched  for  in  Hiimburg  itself,  and  it«  connection  with  the  epidemic 
of  181*2  I  inild  not  lie  denied.  All  iuvpstifjutioua  again  pointetl  to  the 
Elbe  as  the  source  of  iufoctlou.  Iu  this  water  the  cholera  germ  inost 
liavH  ]«iRsi'd  throii^;h  a  stii^e  of  development  which  moet  probsbtr 
coufjistoil  ill  It  iiiiiltipli(-a(i<in  of  the  bacilli  iu  consequence  of  the  in- 
creo-sed  temperature  of  the  water  or  of  some  other  favorable  change. 
It  is  Lot  bf.'ynud  the  rauge  of  posnibility,  however,  that  further  in- 
vestigations will  reveal  in  us  the  esisteuce  of  a  true  developuieulal 
stage  iu  Hii*  life  history  of  the  cholera  bacillua,  such  aa  von  Pcttea* 
kofer  iiisistn  is  necessary  to  the  satisfactory  expluuatiou  of  the  out- 
break of  au  epidemic  of  Asiatic  cholera. 

iNCrBATIOS. 

It  has  bei-n  stated  above  that  some  jiersons  were  attacked  by 
cholera  a  [pw  hours  after  an  o\ccss  iu  eating  and  drinking.  In  most 
cases  this  ocvurn-iice  might  lie  e\]iliiiued  by  the  fact  that  the  gems 
were  already  prcHPUt  in  the  body  but  that  favorable  conditiouH  wew 
lacking  to  r-uable  them  to  jircidiii'p  the  dii^icaae.  As  a  nde  more  than 
twenty-four  innirs  i-lapse  between  the  introduction  of  the  bacilli  aiul 
thci  outiircak  of  tin-  attack.  According  to  the  epidemiological  oliser^ 
vatioiis  by  von  Pi.lti'nkofcr  the  iucuhation  lasts  from  two  and  a  half 
to  five  days,  in  other  ciiHcs  from  seven  to  eight  days.  However,  all 
theHp  stateinents  jire  uncertain.  \\'hile  it  could  be  ascertaiue<]  whoii 
a  travel  Icrurrivi'd  iji  sonie  Icnatiou  ami  when  the  first  attuckii  occurred. 
it  was  altogether  imp'issilile  to  determine  on  which  ilay  the  di>«eaM 
W-as  traiisiiiitted. 

Tills   and   many  other  jHiiuts  iu   reference  to  the  etiology  and 
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course  of  cholera  cinild  be  ex]ilaineil  only  tiftor  the  cholera  vilmos 
had  been  discoveretl.  Then  tho  late  oullireak  of  the  disease  after 
exceeses  iu  a  fugitive  was  muile  cleiir  bj  the  iuni^  eojouru  of  the 
ribrioH  in  the  system.  Moreover,  we  learn  from  Enniierich's  auto- 
ex]wriiiieiit,  who  coiabiuetl  the  introduction  of  comiiuv  bacilli  with  au 
error  in  diet,  lliat  the  first  lonno  bIooIh  occurred  aft«r  from  thirty-sis 
to  forty  bourn,  while  in  the  case  of  von  Pettenkoter  almnt  fifty-six  to 
sixty  hours  elajifteil  until  the  first  Byuiptoins  apjieared.  Therefore  it 
is  uot  poBsible  to  iletermiue  a  regular  period  of  incubation  from  the 
moineul  of  infection  t"  t!ip  oi'cniTfnce  of  syui|it«'nnw  as  in  ntlier  infec- 
tious diseases.  The  shortest  period  of  incultation  may  jirnbably  l)e 
tttatod  as  thirty-six  lionrs;  but  as  a  nile  a  longer  time  will  ela]>se  Ih- 
fore  the  consenuences  of  the  introduction  of  cholera  bacteria  into  the 
body  will  mouifeet  tUemaelves. 

Fathological  Anatomy. 

Cholera  ia  essentially  a  poisoning  of  the  HyKtem  with  the  toxins 
of  the  comma  bacilli.  Accordingly  the  disease  has  this  in  common 
with  other  iuloxicatious,  that  tlie  iiathoiogico-iiuatoiuical  findings  pro- 
Mot  a  certain  disprniiurtion  to  the  gravity  of  the  iiiorbiit  picture. 
Only  the  point  of  eutrauciMif  t  hi >  toxin  [ireneLtn  a  fi>\v  special  peculiari- 
liea  iu  couijiarisou  with  oUn-r  discasca.  With  rare  i-itci'|)liini!H,  tin- 
external  appearance  of  a  cadaver  from  the  algid  stage  is  indeed  rather 
nnui4Unl.  Tlie  body  decomposes  slowly;  the  integunieiit  liiis  gener- 
ally a  dusky  grayish-blue  color;  the  lijis,  eyelids,  fingers,  and  feet  arr- 
frciuently  bbiiah-black;  iu  the  sunken  pate  face  the  hnlf-open  eyes 
surrounded  with  blue  ringrt  a|)pe)tr  striking;  the  e.velialls  hmk  with- 
ered; the  skin  is  lax,  fnrrowi'il,  ancl  is  f-asily  lifted;  the  abdomen  is 
usually  retracted  nud  of  doughy  consistence. 

Other  notjd.ile  features  are  the  niarki'd  rigor  mortis,  the  fencing 

attitude  of  the  limbs,  tl ften  [nonounced  curvature  of  the  fingers. 

all  of  wliicji  are  most  di.ttinct  iu  younger  subjects  aud  wlien  death  has 
been  ra)>id.  Post-mortem  twitchings  are  also  vpry  frei|uent  under 
the  same  couditions,  and  tiTrify  the  relatives  and  dimiestics.  Tlmsc 
who  have  succumbed  in  tlie  later  stages  of  tlie  diseawe  present  no  ex- 
ternal peculiarities  and  jiarticnlarly  the  manifold  (■\antlii'inata  which 
are  so  often  obsen^ed  during  life  are  gpn>-rally  no  longer  visible  at 
tlio  jiost-mortem  table. 

The  si'liriilaiifiiiix  irlliihir  liamic  is  dry;  i|Uite  exceptionally  only 
were  phlegmons  (iiiHamniatory  proi'easea  following  infusions)  f<nind 
during  the  (stensive  flamhurg  epidemic;  these  of  course  had  noth- 
ing U)  do  with  cholera. 
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The  }int»cles  exhibit  uu  marked  <.'huu(j;u  mi  ordiiiarv  iuiti)*ciion. 
E.  Fraukel  was  unable  to  demoustrata  anv  alleratjon  in  tho  muxoloe 
of  the  ubdoiiioti  aucl  thi^h  even  uiider  the  microscope.  Ou  tbe  other 
hftud,  Biiltz  tinmd  detjeiierative  changes  in  tlie  mnBcles  of  the  lar.'-m 
and  diapluiinm.  lu  the  luout  pronounced  cases  very  niun,v  of  the 
muscular  librillm  had  lost  their  trauaveree  strintiou  aud  in  th^ir  pro- 
toplasm ft  uiiirked,  albuminous,  tiuely  gramila-  cloudiness  could  be 
recotjuized.  Alongside  of  these  most  numcmus  Hreiitly  d<-geuenit«d 
fibres  were  others  with  distinct  striation  ami  transitionai  forms.  In 
some  prepHriilions  Boltz  could  discover  nothing  piitholonical  in  the 
muade  I'urulleH.  These  changes  were  noted  b.v  Boltz  in  the  uiu»cl«8 
of  the  Inr.vnx,  especially  the  internal  thyroarytenoid,  tlio  diaphraKin, 
and  alrto  in  llif  gastrocueuiius.  These  muscular  (n"oupB  tlid  not 
alwiiya  |mrticipitte  equally  in  the  disease;  sometimes  thi*  difiphragm, 
sometimes  tbe  laryngeal  muaoles  were  most  affected.  In  gouenl, 
the  degeiienitinn  seemed  to  Iw  lunre  freipient  and  jirououuc^d  iu  casM 
of  iQiMliTatj-ly  rapid  course  than  in  those  which  were  speedily  fut&l. 
In  one  autopsy  iniwle  on  tlio  fifteenth  da.\'  after  (he  liegiuniug  of  tln>  ilis- 
eaue,  niaiki^il  degeuerativo  changes  could  be  demonstrated  in  the  mns- 
clen  pxftiuined.  Bottz  tliiuks  it  probable  that,  in  analogy  with  other 
infections  disetises,  the  result  was  to  be  ascribed  to  a  direct  action 
of  the  cholera  imisnu  Upon  the  protoplasm  of  the  muscular  fibre. 

The  rtitli-iil  iim-niiH  si/x/i'iii  as  a  rule  presents  no  material  altera- 
tioii ;  it  is  Liftj?n  stated  to  be  very  rich  in  blood.  The  respintor^ 
organs  frequenHy  showed  lesions  in  the  Hamburg  e|jidemic.  Among 
4lH)  lungs  I'xaniiiied  there  were  IH  t,vi>ical  lobar  and  fio  lobular  pucu- 
miiiiius,  that  is,  nearly  twenty  per  cent,  of  the  cases  contjiined  infiam- 
mator\  pniccsHCH  in  the  luugs.  Thin  cnm]>licatiou  could  I*e  demon- 
strated  iin  and  afl>  r  the  third  day  cif  the  disease.  The  bacteriohtgical 
pxaniiuittiiiu  in  cases  of  tibiinous  pneumonia  proved  the  presence  of 
pnenmococci ;  tin*  lobuliir  areas  cotitaiueil  patches  of  purulent  dlstn- 
tcgriitinti  which  were  now  and  then  multiple  and  racemose  in  (ona. 
In  niau>  of  nui-  vii>tfs  piilumuary  u-dema  was  also  oI»erved,  as  were 
lieiiiorrliagi.-s  iu  the  lung  tissue;  the  latter  were  more  frequent  iu  the 
patients  tn-ated  witli  iiifiisiniis  than  in  the  rest.  The  air  iiitwtn^m 
art.'  to  a  great  extent  reddeia-d  and  tilled  with  mucus;  giroliferations 
of  tlie  thrush  fimgus  ou  the  laryngeal  and  ]ihar\ugeal  luiieusa  and 
myelitic  ulcerations  may  be  met  at  the  same  time.  In  one  of  the 
cases  at  Hanibnrg  liiryngi-al  and  idiaryugeal  diphtheria  with  LOffl^'s 
bacilli  was  demonstrated. 

Tim  jtlriii-ti,  too,  is  often  the  seat  of  smaller  and  larger  hemor- 
rhages, and  of  lourse  may  show  every  condition  found  in  pationtx 
suffering  from  clirouic  diseases  who  have  died  suddenly. 
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The pericaitiiunt  containa,  iii  the  great  majority  of  uaeee  (lom  tin; 
first  stage  of  the  disease,  uumernus  lit^morrbages  oii  the  »tirfaoe,  ]iar- 
tk-ularly  at  the  base;  tbeuu  aiB  mure  I'ui'ely  isulatuil  ubd  (.'ircuiu- 
«».Til.K:tl.  wh<.'L  they  may  rejich  the  size  ot  a  leutil.  It  is  uiiiujuiil  fur  thu 
hemorrhages  to  lie  larger,  and  tjuite  escepti'iDal  to  see  tlieiii  extend  as 
far  us  the  exlerual  jierifardiiLl  ]ayt-r,  lu  tlie  scL-aud  and  iliird  weeks 
of  tli«  diseilse  reeeiit  lieiimiTiiagen  are  not  often  demoustnilile.  The 
heart  rouBcle  rarely  contains  lieiiioirhages,  Imt  frecjueutl;  preaeuta 
I'oiwidernhle  degeneration  of  tlie  luiwele  iihres  witli  wliglit  >;rauuhir 
cloudiuesiK.  On  tlie  nhnle  tlie  liglit  heart  eoiitaius  mufh  more  bluod 
than  tbv  left,  but  it  doux  not  ditiVr  frum  the  normal. 

The  chief  interest  attat-Iifs  of  eoiirwe  to  the  diauges  iu  the  jieri- 
toucal  eavity  and  tlio  i/usfriniil'-Kliiiiil  rnu'il.  In  Hiose  who  have  died 
during  the  aetual  altai-k  the  peritonenm  of  the  aiiiall  intestine  in  vtmy 
Ktl  iu  oolor.  witli  inarkL-d  vaxculiir  iiijei'tion,  and  in  most  eases 
presents  a  slippery  surface  eaused  l>y  a  vi-^eid  exndate.  U'liile  this 
condition  of  the  [>eritoiieum  posseKSPM  no  pathognomonic  iinportuucro 
(;u^oordiug  to  E.  Friinkel  tlie  same  pIieTiomenon  in  ofti-n  ohservi'd  in 
ehildren,  p«|>ecially  IIiohl'  wlio  jnivo  dit'd  of  nianismns  i.  It  in  ajit  to 
lead  Olio  to  i^iixjiect  cliolera.  Howovrr,  tlio  abseneo  of  this  couditiou 
allous  no  eoiK'liision  to  I>e  drawn,  for  among  liKO  aiitopMii's  iiei'fmiiK'd 
iu  Unndjnrg,  in  ivjiii'li  Kpei'ial  iill'.-iiliiiii  wuh  directed  to  this  ]'i>iiit,  it 
waa  lacking  iu  'J'.',  The  fulness  ot  the  intestinal  loopn  is  variable; 
empty  ennvolntions  aUcruiit'-  with  others  filli-d  to  llie  point  of  Ihatna- 
tion  and  whone  tnrbid  white  I'ontcntw  glirnnuT  tliroiigli  tln'  walls, 
Not  uneommoujy  we  tiiid.  in  snbjt'etM  w!io  siummbed  during  till' 
actual  a ttaek,  agonal  invai;iiiatii'us  of  the  small  intestine,  wliicli  are 
HOmetimes  single.  Hometiines  mnllipb-.  Tin-  inli'stinid  I'l-iitr'ntH  nf 
the  sanieelaftri  of  snlijeets  have  long  been  designated,  and  ajiposilely, 
an  riec-water-like.  Still,  di-viati'>iis  I'mxii  tins  appeiintnei'  iiry  m«.'t 
with;  the  contents  may  be  stained  espcciidly  li>  bile  anil  Mnod,  In 
other  cases  the  intestinal  eontenl«  prr'Ni'tit  notbing  clianu-terislie,  Imt 
are  sim]i]y  those  uf  ordinary  iliarrlio'ti  and  do  not  ollVr  (he  sliglit>'st 
basix  for  the  diaynosts  "Asia  tie  elii>Ieni. "  After  Hie  liftli  day  of  tin- 
(lisease  tlin  so-ealleil  typii-al  rici-watf-r-like  intestinal  eniitents  were 
uo  longer  found.  The  reaction  of  the  eontenlfi.  in  tlie  |HtrlirniM  of  the 
xmall  int(V4ttiie  ueaivKl  tin-  stumaidi  and  as  far  as  tlie  lH<giniiing  of  the 
jejiimim,  was  often  decidi'dly  aeid,  but  fnillu-r  ilnwn  inereiiHing  alka- 
linity tt|iiH',ared,  and  tlie  liquid  iMjitents  of  tlie  eolnu  bad  an  alkaline 
reactdou  without  exeepti"ii.  Tlie  inlestinal  mueosa  varies  in  color 
from  the  iioniia!  tn  a  dill'iiM'  I'l'ddi-tiiut;  with  wucenlence  nr  ton  blai-k- 
U«h*red  blootU  hnfi'uHion.  Leaving  tlie  latter  mit  of  consideratii>n, 
we  iniiy  rooognizi'  even  in  tin-  apparently  slightly  changed  bowel  that 
Vol.  XIV.-2a 
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tlie  niucouft  membraiie  is  deprived  of  its  eiiitbeliom  over  lar^o  me- 
tiotLs,  tliut  tlie  solitary  and  sometimes  the  sgminated  foIlicIeB  u« 
swoUeii  aud  blood-staiued  witli  small  liemoirbages  mostly  siUutcd  ia 
the  centre  cf  tlie  follicles.  The  blaekieh-red  bloody  (tuffuaiou  ia  met 
with  tm  a  rule  iu  a  later  sUme  of  the  disettse,  in  couueL-tioa  with  di]>li- 
theritic  nlteiutiouu  of  the  iuteHtiiml  mucosa  which  may  Hometimea 
be  couBued  tu  tho  siuuU  iDtestiue,  especially  the  lower  iloum.  Home- 
times  t<i  tho  i^oluu  or  to  the  latter  aud  the  adjoiuiiii^  ileum.  Thcac 
uecvnHiu^;  affoctiouii  of  tho  mucosa  are  ofteu  associated  with  hemor- 
rhuKii-'  procesuc'B  uud  give  ride  to  eschar  formatiou  aud  wide  eujier- 
ficiitl  ulcerations  of  the  submucosa.  Id  these  cases  tho  intestitia] 
conteiit-s,  which  are  otherwise  of  a  yellow  or  spiuach  color  after  the 
cholera  attiiL'k  hns  niu  its  course,  are  dirty  brounuBb-red  aud  offeu- 
sive.  It  mi^ht  be  supposed  that  these  diphtheritic  processes  iu  tlie 
bowel  are  due  to  the  lilwriil  iise  of  calomel  iu  cholera,  but  lu  that 
case  the  process  should  lie  restricted  maiuly  to  the  colou,  whilii  in 
most  of  our  iLuto]>sies  isolated  or  couSueut  areas  were  found  otdy  Id 
the  auiitll  intei^tiiie. 

ludamimitory  chauges  in  the  jjeritoueum  are  to  be  found  in  tlw 
regions  where  the  necrotic  prfjceea  of  the  inteatliuU  uueosu  ext«D<l* 
deeply,  aud  rarely  iu  its  abaeuce, 

Au  iutfre8liu(f  imd  much  disjmted  ijuestion  is,  whether  the  exfoiia- 
tinii  of  the  HuperfiL-ial  e]iit]ieliuni  in  a  product  of  cadaveric  macera- 
tiuii  i)r  whethi-'r  it  i."*  a  vital  procpsw  due  to  the  specific  causes  of  the 
dineasi'  or  their  toxins.  E.  Fniukel  lias  occupied  himself  sjiecially 
with  tlii^  i|uB.stiou,  aud  he  siiccefded  iu  d<?moustratiug,  on  n  purtioD 
of  the  bowcl  which  Imd  lii^eii  fixed  in  absolute  alcohol  withlu  one  and 
a  half  lioui-sjifttT  thi'  dfiith  of  the  subject,  that  by  far  the  largest  jioit 
of  the  superficial  intestinal  epithelium  was  csfoUated  even  in  the 
luiwt  recent  ciwi-s  cif  Irss  thjMi  one  day's  stuudiug;  ouly  bi-twi-en  80109 
isolated  villi  fiuiall  reuiuauts  of  epitholiuui  wore  preserved  now  and 
theu.  I  havi>  iu.t|>octod  these  specimeuH  aud  fully  agree  with  E. 
Fniukel  that  this  exfoliatiou  of  the  iub<stinal  epithelium  is  a  vital 
process  vvhicli  luunt  lje  regarded  iia  au  effect  of  the  specific  activity  of 
tho  comma  bucillus.  The  tissue  changes  iu  tho  bowel  of  cholera  anb- 
jerts  present  lliv  t\  picnl  picture  of  a  coagulation  necrosis  of  tlio  villi, 
afVecting  sometimes  ouly  their  tips,  sometimes  their  entire  extent, 
without  any  iufianimatory  intiltratiou  with  small  cells.  The  definite 
temporal  connection  (if  these  plieunraena  with  the  beginning  or  the 
duration  of  tin-  disoiise  c'nild  not  lie  establishpcl.  Tlie  same  changes 
Could  be  deiuoastrati'd  botli  after  twenty-four  hours  and  after  nineteen 
dav:*'  duration  uf  the  disease. 

Tlie  diolera  bacilli,  as  R.  Koch  first  reported,  are  found  not  only 
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oQ  the  surface  bnt  also  in  the  interior  of  the  boirel,  partly  in  the  more 
or  leaa  necrotic  riUoos  tiseae,  partly  in  the  snbmacoea  and  in  the 
lumiua  of  the  glands  of  Lieberkulm.  The  bacilli  as  a  rale  are  gath- 
ered in  swarms,  although  the  inexperienced  will  not  always  lind  tiiem 
readily. 

The  diphtheritic  process  in  the  intestine  shows  histologically  a 
profoond  mortification  of  the  macoos  membrane,  with  serous  infil- 
tratiou  and  Bwelling  of  the  snbmncosa  and  muscularis,  diluted  and 
tensely  filled  vessels,  areas  of  small-cell  infiltration  in  the  sabmucosa, 
and  large  nombers  of  many  different  microorganisms  in  the  necrotic 
and  oidematona  tissue.  Among  these  bacteria  comma  bacilli  could 
ahio  be  demonstrated  by  cnltnre.  Commencing  diphtheria  of  the 
small  intestine  showed  extensive  hemorrhagic  infarction  of  the  villi, 
while  the  multiple  diphtheritic  ulcers  of  the  colon  were  sharply  de- 
marcated from  the  healthy  tissae  by  a  distinct  wall  of  small-cell  infil- 
tratiou. 

The  condition  of  the  stomach  rarely  presents  any  characteristia 
features.  The  reaction  was  sometimes  alkaline,  sometimes  acid,  even 
after  rapid  death  in  the  aJgid  stage.  The  contents  were  often  abun- 
dant. Now  and  then  the  stomach  showed  changes  similar  to  those 
in  tlie  intestine,  with  immigration  of  comma  bacilli  into  the  hemor^ 
rhagiu  or  necrotic  mucons  membrane,  so  that  the  above-described 
alterations  iii  the  intestine  may  begin  in  the  stomach. 

The  spleen,  in  the  majority  of  cases,  seems  to  participate  but 
slightly  in  the  morbid  process.  Some  swelling  indeed  was  found  in 
isolated  cases,  without  any  complicating  cause.  Multiple  hemor- 
rhages, from  a  lentil  to  a  hazelnut  in  size,  were  more  often  observed. 
Histologically  the  spleen  presented  nothii^  abnormal ;  comma  bacilli 
could  not  be  demonstrated  either  in  sections  or  by  culture.  'VSTien 
the  cholera  was  complicated  with  typhoid  fever  or  pysemia,  the 
tt'phoid  bacilli  or  streptococci  could  be  demonstrated  without  diffi- 
culty. 

Examination  of  the  liver  shows  no  essential  changes,  aside  from 
accidental  complications.  Here  and  there  slight  cloudiness  of  the 
parenchyma  was  noted.  The  gall-bladder  contains  daring  the  first 
days  of  the  disease  a  small  amount  of  viscid  dark  bile;  the  latter 
becomes  thinner  and  often  lighter  in  color  during  the  following  days, 
and  in  the  second  and  third  weeks  of  the  disease  the  secretion  is  fre- 
(juently  light  yellow.  Exceptionally  we  may  find  cholecystitis  with 
swelling,  injection,  and  small  ecchymoaes  nf  the  mucous  membrane 
and  turbid  purulent  contents  of  the  gall-bladder,  such  appearances 
not  finding  their  explanation  in  some  complicatiou. 

The  involvement  of  the  kidneys  in  the  cholera  process  was  studied 
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ill  the  Hamburg  epidemic  hy  E.  Fiiiuki-l  iiud  myself.  Quito  f-nrlr, 
four,  tivd,  eight,  tiuil  uiue  bouni  nUer  the  ouset  uf  the  tlisease,  the 
kitluGVK  are  serinualv  iniplioiitctl.  At  this  Umo  tlio  oi^aus  show 
uo  iliiviatioii  from  thei  inn-mal  on  iimtToscojiit-  ius|>ectioQ;  they  are 
uot  oiil;irt!e(l,  Kiii.v ish-rifil,  not  iiuieiuii-,  iiuil  thu  eortuS  is  Lot  widciujtl. 
At  must  llie  cijiivohitfil  tubules  may  apiiear  rather  cloudy.  The  nii- 
criMPopH  I'E'veiil-*  importirit  chaiiyes  foiisisliiiy  in  fiH'i  of  wry  miLrkod 
sweliiiiy  of  tlio  fqiitliiilia  of  the  t-ouvoluted  tubules.  These  larueiy 
escoe<I  tbo  normal  iu  size,  mid  tbu  coll  botliM  directetl  towurds  tM 
liiirioii  iiiv  I'liii'Hy  iiiviilvi'd  in  the  HwelliuH.  Sooii  additional  chanties 
[niiy  bi-  uutL'd  iu  lliiit  tlii»  jmrt  of  the  protopluum  liecouies  remarkably 
luoi^e  »uil  ])(>rforati3d  like  a  sieve.  At  tho  name  time  the  outliueii  of 
ui'inli boring'  cpIIh  are  oblitenikHl.  and  Ihosu  Hituuteil  o|>i>osite  each 
other  appV'sarli  uiiHI  lliin  tmu'li;  at  Hurh  jioiutM  the  wallx  of  the. 
tubulu  appear  crowded  apart  and  its  diamotf-r  itt  considerably  in- 
creasi'd.  .\m  is  .ilinun  l>v  the  uwe  of  miclcar  ntains,  tlie  nuclei  of 
rtomii  of  tln.'si-  colls  arc  dead.  Tlicsc  arc  all  the  chaiif^cM  fouud  in  th« 
kidneys  at  the  earliest  period  of  the  disease  and  they  recumxl  in 
typical  form  in  three  caNes  exmniiicd  by  nn ;  only  differences  in  degree 
I'ould  be  ii'ited  willi  reference  to  the  iuttinsity  ut  the  swelling  and 
shattering  nf  the  jirotophism. 

,\ii  idliMji'ther  ililVeri'hi  pictUM^  was  presentfd  by  thi'  kidnej  of  a 
man,  at,'ed  (oity-live,  mIiowc  disease,  as  we  learned  riubseijuently,  was 
estl^tufly  violent  ami  lasted  about  leu  hours.  Tlie  inicroscopiciJ 
examiuiitinn  d-'UmuHtiali'd  a  necnwis  nf  the  nuclei  uf  the  gi-eater  |K>r- 
tiuii  uf  IIk'  I'jiillK'liit  ill  tli<-  ciiii\'c>lule<1  tubules,  though  the  cells  wer0 
uot  materially  cliaiiKed  in  form  or  size.  The  appearances  agrmcl 
enailly  witli  tln'  description  niven  by  Klebs  iu  his  " Allyomeine 
I'athnhyie"  of  llie  kidney  in  choh'ra. 

lint  it  .sliunid  in^  ch-arly  nndei-stoud  that  this  condition  of  tb« 
renal  parenclii  ma  ih  of  excepthmid  occurrence  both  in  subjeota  auc- 
cuinbiii>;  dariiij,- tbi'  a<-tuiil  attjick  ami  those  dy  in^  at  a  later  i>ono(), 
and  that  tlii-cliaracleristicchaut^i-s  arcthoHO  invohinj*  the  protoplasm 
of  the  cells.  Tliin  pi'iitii|iliisin  proves  to  be  most  iuteuHt^ly  iiffpctMl 
also  at  the  eml  uf  Uil-  lii-st  Jind  Hecoml  days  of  the  disease;  bnt  as  the 
morbid  proci'ss  setK  iu  in  the  cavil  est  stages,  the  changes  then  liave 
Spread  more  dift'nsely.  We  had  an  opportunity  of  exauiiuiii]{  the 
kidneys  "'f  a  niau.  aged  forl.i-six,  who  had  died  esactly  twenty-foor 
hours  al'ti-r  the  i.uibri-.'ik  '>f  the  attiick  and  at  that  time  hardly  any 
uucliaiip-d  I'orlrical  epitlu'lia  >-ould  be  I'onud. 

The  ]n)rti(iiiH  of  the  proluplasm  directed  towanla  the  lumiua  of 
tile  tubules  uiideri^'i  fiirlln'i  allcratious  about  this  time.  Tbe  oriRi- 
ual  Iiio.stjnlny  dues  not  persist,  l>ut  the  swollen  jirotojilasm  liei^iuit  to 
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cliatntPKmtf— a  procesH  termed  by  Klpbs  plasrunlyHis,  na  oppnseil  tu 
kiir.voI,vsi».  Evou  bucIi  kidneys,  of  ivlncli  \w  liml  nt  our  cliHpo^al  for 
microacnpic^l  exiiminatiun  tlio»e  fn)m  m\  \-ancti,  uced  uot  present  ttny 
mnti'ritil  oliiiugt'^^  lui  nftked-f3*e  iiiHin'i'tiun,  On  tin.'  citber  li;iiid.  tlie 
kidncvs  from  tlm  ai-rnud  tu  tlio  foiictli  diiy  of  LIih  diHoiiHc  nm  u^uully 
tlociduiU.v  Gular^od  and  notably  hill  nf  bJoiHl.  x'l  tliiit  tlio  cut  Hurface 
liaa  a  fiatiival^^d  dirty  j^rayiHb-n-d  colur  xvbicli  nfton  cliaii^i'tt  tu  ii  iliirk 
md  tint  about  the  Hniitiu^;  layer.  Tb''  lutlt.'r  it  (.-Imnictprizod  niuli-r 
thn  micrriHcope  by  a  tenn^  tilliu^  nf  tlia  ^iDiuorulai'  and  int<-rlubular 
ivipilliiri>-s;  K-nidi-s  «*o  soint>tii[iPHol)si'rvi'iI  liir^,'cr  arttTinl  mid  vpimiis 
bmnrlies  f-.iuiilly  full  nf  blood.  .Miout  l.lu-saiiii'  tinm  lli"  pliiMiiiolysis 
htm  advanced  fiirtber  in  tlie  st'cn'tin^  piireni'tiyiua,  in  tlmt  tlie  portion 
dirpctfd  towards  tlie  lumen,  wliit-li  was  iit  lirst  Kwollcn  jun]  loosi'iM'd 
until  it  ivscmbli'd  a  sievft  or  net,  is  di.'tai'bcd  froni  llu>  piiii  CMiitiviniiin 
tho  uuclmLHand  iidjniniii^  tlin  tmiira  propria,  tilling  tliniutt^rioif  if  tliu 
rn«lie(^tivp  nriiiJiry  hibidr  more  or  lews  in  tin-  sbape  of  an  cslrcnH-ly 
lincly  ^rannlar  mass  i»r  a  grfat^^r  or  U'hh  ilistaiK'".  Asttociah'd  ivith 
tliia  is  tlio  ofCurreutL'  in  varyinj;  niUDburn  of  (.■Uicfly  liyaliup  or 
roarstely  i^-niuulfir  owls  wLicli  block  lln' convolnti'd  tiilmlt's,  Hi-it]r'« 
loops,  and  some  of  the  strait;lit  o;m:ilii-uli.  Tin'  i-asts  ari'  not  ran-^ly 
Kurroundfd  by  a  riug  of  tbo  Hnnly  granular  inntfrial  rt'sultiuj,'  from 
tbe  dissolution  of  tlio  ccOl  protoplasm, 

vVlonji  witli  lliPSB  ] irnct-ssfs  ccmliiu'd  t<i  tbo  coll  protoplasm  we  ob- 
Herve  leB.s  protiounceil  uocrosps  of  tlia  nm-lt-i ;  tliese  wore  t-onapicuoua 
and  »pi>'iul  irt'or  liiri,'fr  portiouN  of  tlie  iL'f)rtii'al  npitlit'lium  iu  oidy  ono 
nf  tlu'  caspfl  exaniiui'd  by  us.  Iu  tin'  sauii-  <-;isf,  lliat  of  n  woniiin, 
a(;od  forty-livp,  who  liad  dii-d  t«'o  days  iifti-r  tliLi  oiwct  of  lln^  discjise, 
tlio  plasma  df^pupration  was  far  advautW.  Iu  all  tin'  otlur  kidupys 
from  llip  samu  Nlnj;c  of  tin-  di^M-asi'  lint  lattiT  di.-ni'iirrution  prupou- 
diTJitfid  anil  was  found  equally  uiark*>d  iu  the  kiduevs  from  tliP  later 
»tHj;i'«t  of  tlie  morbid  prowss. 

The  kidney  affpotiou  luw  approxiuiat^'ly  reaclipd  its  lieiRlit  about 
tliis  timo.  No  ollirr  cliaiij;os  iuvolviiij;  iidditioiud  tis.iuc  i-leim-rils  of 
the  kidney  occur  in  this,  the  so-ialled  sliij;(i  of  n-aition.  It  would 
Kiniply  be  n  rupi-titioti  wito  wo  to  di-si-rilii'  fully  llir  ■■liaujici*  di.icov- 
ered  iu  thw  various  kidueys  fviui  tliis  jicrioil;  suflii'P  il  |o  h-.iy  that,  as 
in  kidneys  from  tin-  tbinl  and  fourth  day  of  the  disease,  Ihose  from 
tlii>  seventh  to  tlio  twelfth  day  (nine  kill ueys  from  tills  period  were 
examined)  »how  the  «iimi.i  tlndy  t;r;inulm-  mass,  re.sultiuK  from  tlu' 
diM  in  teg  rati  on  of  the  protoplasm  delai-hed  from  Uio  unclear  portion,  in 
the  luniiua,  partly  mixed  willi  refraftive  t,'rnnule».  The  suuio remark 
applies  to  kidueys  from  the  thirteenth.  fi>urtei-alli,  and  tifteentb  day 
4if  the  diseaao  reiipiH^tively.      A  slightl>  ditl'iTuut  result  wait  obtiiiueil 
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iu  only  one  case,  that  of  a  man,  aged  tbirty-four,  wLo  lind  <li(>doii 
the  eleventh  day,  iu  which  the  epitholia  were  enoriuoualy  swolleu  auil 
a  marked  fatty  chauge  had  occurred  in  some  of  the  cells,  whose 
nuclei  wore  well  preserved.  Even  here  tlie  finely  granular  tuowwM  of 
detritiiB  iu  the  interior  of  the  convoluted  tubules  were  not  lacking. 
While,  aH  the  alwve  deacri]ition  shows,  the  microscopiud  nppeiuwtce 
of  tlie  kidney  of  t-hult^ra  in  rather  monotonous,  different  ehaugrat  uri- 
deut  to  naked-eye  ius|iection  develop:  the  saturated  red  Uut  of  the 
outer  and  cut  surface  prevailing  between  the  second  and  fourth  day 
becomes  mure  grayish-rod  or  yellowish-red  and  gradually  rlianges 
to  an  almost  pure  yellow  color  of  the  surface  in  many  i.-ases.  Iu  8ee- 
tioiiH  this  last  color  is  confined  wliollj'  Ut  the  cortical  portioua,  while 
the  iiiedulliiry  coue.s  retain  tht-ir  dark  red  tiut,  which  theu  sharply 
contrasts  with  that  of  the  cortex,  even  in  the  later  stages.  The  size 
of  the  oi^an  at  thi^  same  time  is  variable-;  in  most  cases  it  exceeds 
the  normal,  nmiuly  owing  to  tlie  widening  of  the  cortex.  Thos  S 
careful  luiicrnMi'iipicul  imspectiou  jieiinitj*  an  tipproniii lately  corrMt 
eatimatiou  of  the  duration  of  the  disease,  and  during  the  epidemic  we 
wero  alile,  iu  somn  in.stHnces  in  which  the  history  wa8  incomplete,  to 
form  fiiii'ly  ai'i-nnite  opiniriDS. 

After  the  third  week  of  the  disease  the  processes  affecting  the 
seeretiiry  reual  epithelium  seem  to  undergo  involution,  and  accord- 
ingly the  kiilueys  from  tlii.s  period  present  nothing  worthy  of  note 
on  naked-eye  inspection,  aside  from  some  cloudiness  of  the  cort«x 
which  is  hixrdiy  wider  tliau  normal.  We  bad  at  our  disposal  two 
kidut'.s.s  frnm  this  perio<l,  from  tlie  eighteenth  and  uiiieteentli  day  of 
the  disease  ruspectivrdy ,  and  one  from  a  still  later  i>eriod,  i.«.,  the 
twenty-eiglitli  day.  Ihiderthe  microflcojie  such  kidneys  show  some 
remiiaut-s  of  the  granular  detritus,  very  rarely  perhaps  a  few  hyaliue 
cantit  or  a  ninre  friaMe  material  iu  the  lumiiia  of  the  coDvolntMl 
tuliuli's,  licri-  and  there  also  a  eell  with  necrotic  nucleus,  while  ti» 
e]jithi-liiil  cells  in  the  main  are  again  well  formed  and  providetl  witli 
a  uiirniidly  liigli  prntnjjhism.  The  regeneration,  therefore,  proc^Wa 
ratlier  i'aj)idK — a  fact  wliii-h  may  jierliaps  bo  explained  by  the  pte«- 
orviitiiui  of  that  part  of  the  cell  body  that  contains  the  nucleutt;  this 
uiiili  lubte.Uy  also  iiiiiugui'ii tea  llie  restitution  of  the  disintegrated  proto- 
piiwiii.  \\  e  liavc  never  olwcrved  jirofesses  indicating  an  involvfinetnt 
of  the  vascular  apparatus  of  the  kidney  and  its  interstitial  tissae,  or 
productive  proci'sses  in  the  epithelium  nf  any  of  the  tnbules.  It  i« 
the  absence  of  such  changes  that  explains  the  relatively  rapid  resti- 
tutio ad  integrum  and  the  non-occurrence  of  consecutive  comlitions  in 
the  renal  parenchyma. 

Besides  the  above-described  changes  in  the  kidneys,  other  altera- 
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tinim  are  met  with  ixn  ticoidotital  or  iiTtmieiutod  conditious,  rucIi  hh 
embolic  iufarctioiis  following  thioiuboeiiH  in  the  veins  iutu  wliich  Mult 
iiifuitioiiH  Luve  Ijeeu  tniule,  aud  more  rarely  hihilII  meta.Bti>ti('  almcPHfleH. 

Tlie  tiUtdder,  owing  to  the  aimriii  esintiug  iu  the  first  few  iliiys,  is 
at  tluit  time  oeiirly  always  luucli  contrarted  and  eitlier  empty  nr  eu- 
clottefl  some  ilri»[)8  of  urine  which  is  generally  tarbid  and  contaius 
hyaline  and  finely  granular  casts.  Isolated  cases  ocenr,  however,  in 
wliirh  the  blatlder  is  mnderately  or  nuite  filled.  Ou  and  after  I  be 
third  day  more  or  less  abundant  and  usually  clear  urine  is  found; 
bloody  urini?  is  an  G\cei)tion.  The  nincnsa  of  the  bladder  freijuently 
prenenta  small  hemoiThages,  but  extensive  uecrotiir  processes  are 
ver.i  mrc. 

The  uterus  in  adult  women  after  puberty  as  a  rule  shows  a  peculiar 
pathoh^icjil  procens.  There  are  more  or  Iphs  profune  hemorrhatfes 
into  the  free  lumen  of  the  uterine  cavity.  .\t  the  same  time  the 
>(U[H'rficiul  layers  contain  hinn'>rrliaKic  infiin-lHius;  but  tho  Nininl- 
taiieous  effusion  of  blood  intu  lln'  (iiaatian  EnllicleH  which  cliariic- 
t^nzaa  menstruation  is  usually  absent.  Tin.'  niicroKcopo  discloties 
hemoiThugic  infarction  of  llje  utcrint"  tmu'osa,  UMiially  jienetratibn 
deeply,  together  with  great  dilataliou  and  injection  of  the  vcwselM  and 
often  also  abundant  tatty  granuliir  cclU  (nia«l  ccIIm).  like  those  occur- 
ring in  the  uiucoii.t  membrane  of  the  Htoinach  and  bowel.  TIjih  alter- 
ation of  the  uterine  mueoHii  niiglit  e\|ilain  the  fiict  Ihat  cholera  in 
pregnant  wrtnien  very  often  cause.s  abortion  or  premature  labor.  The 
hemorrhagic  infarction  Hccnis  to  cause  Hie  dctiichnn-ut  of  the  mem- 
branes anil  thus  the  expulsion  of  the  immature  ovum.  Autopsies  ou 
fcBtuses  during  the  Hamburg  epidemic  yielded  nothing  Dpccinl  in 
the  way  of  macroscopical  anatomical  changen,  excepting  nniltii>le 
ecehymoses  of  thi>  pleura,  the  pi^ricardium,  the  thyroid  gland,  the 
thymns  gland,  and  the  lungs.  Ilacteriologically  the  different  organs 
aod  the  cfinteuls  i)f  the  ileum  proved  to  be  free  from  germs. 

The  puerperiuni  was  followed  in  a  few  cases  by  Hejitic  endome- 
tritis. The  hi-raorrhagic  affection  of  the  uterus  was  associated  in 
many  cases  with  hemnrrlia>;es  into  the  ovarian  tiwsue,  partly  in  the 
form  of  circumscrilx'd  lieniorrliageK.  partly  as  exlensivc  bloody  infil- 
trations of  the  parenchyma.  In  one  case  the  right  ovary  was  changed 
intii  a  tumor  nearly  as  large  as  a  fist,  owing  to  a  profuse  licnHMTlinge, 
nnd  tlie  muscular  uterine  wall  at  the  same  time  contained  an  exten- 
Hive  hiematoma.  Hemorrhages  into  the  mucosa  of  the  bhulder  were 
decidedly  more  frequent  in  women  than  iu  men. 

In  five  instances  a  diphtheritic  affection  of  the  mucosa  was  dis- 
coTered,  partly  in  the  form  of  a  more  supei-ficial  necrosis,  jiartly  with 
mortification  of  larger  and  deeper  portions  of  the  organ.     In  one  case 


S60  HCMPP— A8UTI0  CBOLEIU.  ! 

thore  was  a  filou^-liinK  cystitia  wliicli  Imil  givf^n  ri«P  to  nwrosin  o( 
iittiirly  tbe  wliolf^  nf  thf'  mucous  tufiubraue  ami  to  n  comniuuicatioti 
with  Uio  likeniitci  diphtlieritic  va^iuii  tliroii^h  n  fishila  tl^^  width  cA 
thrBfi  Audits. 

S^rioUH  (UiieoSD  of  tlie  vatjiim  cutue  comparntivel.r  ofl«li  niulrr  ol>- 
sk-rvntiou.  Two  ilifferoiit  fomiB  couUl  be  ili nt  111^11  in hm],  namelT,  s 
truly  (lii'litlii'iitic  iiiid  jin  iilccrative  form;  tlio  former,  wliich  was 
uotcMl  sistnou  liuifs  liy  Fraukt-l,  SimuiomlH,  luiil  Deyckp,  apparently 
liiul  itn  aeat  of  pnnlilpctioii  arouud  the  cervis,  from  wlik'li  it  spread 
I'itliiT  ilift'iwcly  over  tliu  i^utini  viif^iiia  or  irri'^;itlrtrly  iu  ilie  slui{w>  of 
largpr  or  snuJler  arena  which  were  never  sharply  tlemarcatetl  from 
tlicsitrrouiiiliu),'  tissue.  To  the  iiaked  eye  the  va^un  iu  Biidi  cMCti 
had  a  lilniHli-^rpnu  ilist'olorpti  ajipearauco  and  wrh  covered  here  anil 
tlicn*  with  thiik  dirty  yellnw  cniats  or  with  fetid  .ilireds.  The  micro- 
scnpiciil  examination  of  thia  va^iQal  diphtheria  Khovre<l  that  the  «I- 
fi'i'fidii  van  11  ili|ihthi'ria  in  thf  auatrnniwil  sfu.sp,  I'.r-.,  a  dirwt  inor- 
titit'atiiiii  of  tlie  tiswne.  liiictt'rial  8t:iius  discUised  iMjaides  cocci  tbe 
pri ■»*(.■  11  CO  ol  very  minjcruus  thin  liacilli  which  occurred  lK)th  OD  tbe 
HUrface  and  iu  the  depth  of  the  tisfiUc. 

Iu  the  si'cnud.  nh-iTulive  funn.  which  was  met  with  in  eight  in- 
stances, tlir-n*  wf*re  disseminatrtl,  tint  tray-like  ulcers  varying  in  size, 
whirh  were  piirtly  rnvpri'd  with  cscliars  and  w^re  always  sharply 
dejiiarcutfd  fnuu  tin-  adjuiniiiji  and  little  allered  mucoaa.  In  the 
only  case  of  Ihe  kind  that  came  under  olisei-vatinu  iu  the  New  Gen- 
eral Hiwpital.  in  wliirh  the  nlcerw  had  a  iennlar  roundisli  oval 
fciriii,  jiiiiTosriipiriil  cxniniiialion  willi  the  well-known  )»u'lorial  atainii 
allowed  the  jiresence  in  alinnat  pure  culture  of  a  i>eculiar,  nthtt 
louji,  stniitiht  1iiirillii«  with  vomidod  piuht  and  many  vacuoles.  Jutly:- 
inj;  finiii  thf  arriUiK''ni''nt  of  tlu'se  hacilli  along  the  margiiia  <if  tiif- 
whole  nicer  wm  uiiiy  iissmuo  that  they  stand  iu  etioIogirA]  reUtioD 
lo  the  develnpiiirnt  of  the  ulcers. 

Ill  alinnt  tui'iitv -friui'  subjects  who  had  died  during  th©  actual 
rholevii  attack  our  Hmiiburn  proncctni's  examined  alao  the  iiiairow 
•  •/' lh<-  I'liiif  liiuirK.  They  fiiiiiid  that  the  fatty  marrow  which  tilled  tli^ 
iiii'dnllary  cavity  in  a  normal  mauner  had  without  exception  a  rasp- 
liccry  ciiliii'  and  thu  ciniMJutciice  of  jelly  ;  uc)t  rarely  it  contained  8O10P 
iatilated  fiicnl  and  at  tiiiios  more  diffuse  hemorrhages.  Mien iHcop leal 
Btudies  of  tho  ijiitiiili- ]>ro('c«HL«  underlying  these  changes  could  not 
^  Iw  made,  owing  to  the  [ireaaure  of  other  work  on  hand.  j 
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Symptoms  and  Course. 

Chnlpra  indica  ia  »  cUh^uho  nt  times  tmhured  in  by  diarrhoEa  only, 
lit  tiinrj*  iK-eoiiipauit'd  iiWi  by  vnniitiLg,  tbc  coiirsf  of  wliicL  prfJii-iitN 
the  asjiect  of  a  fiovero  a])f'cifif  iutoxitdtinu,  wlik-li  frei[Ufintly  ternii- 
imtf'S*  ill  dffttli.  To  ai-rivp  jit  a  jHwitivi!  clinKim.-ji.s  tin*  iircsi'iici-  of  ilie 
coiuina  luifilliiH,  di«f(ivei-ed  h\  Ilobi'il  Km-l].  niU-st  be  i|pinonKtriit<'d 
ill  tli<^  discliai-t{f».  AltliouKli  Asiatic  cbolera  cauixit  nri^u  I'xct'pt 
thronyb  tbe  lu'tioii  of  tbp  i-(niinia  bacilhiw,  tlip  iii^;fstinii  of  tlioae 
Uicilli  and  tln^r  1 1 resist jt'c*  in  tlm  KastmiiiteHtiual  I'anal,  <lo  nut  of 
ueiceBsity  always  cmisp  cbnleia. 

C'H01JC[{.\    ISFECnoS    WTTHDirr   MaRREIi   SVMITOMH. 

Tbi«  absencp  of  marked  synijitonis,  wbicli  Inus  liil>'!v  bpi>ii  nl)- 
son*fd  also  iii  otbi-r  infi-i'tii'iis  disi-asw,  esin'('iall_\  in  iHi'lilbt-ria,  for 
a  tout;  time  led  to  the  denial  of  tlje  Ptioh>Kind  rplatinu  of  thp  cnmuia 
liiKrillns  t"  cholprit.  As  prpvionsly  inpiitionp.I,  n  f.'w  viwtjn  of  iiutoiii- 
ft'i'tioii  with  llip  cliolr-ra  bariilus  in  tin'  ialioi-iitiicy  v.ct(^  altogether 
without  symptoiuH,  while  others  prespiitcd  only  diarrhtpul  Bymp- 
loiiis,  but  did  not  iiroj;rPHH  in  a  fatal  term i nation.  Ni'verthi-'lewH,  a 
namWr  r>f  si'voro  casus  of  i-holpniic  dispiisi."  huvi.i  lately  lipen  obHprved 
nft«r  aiitoihfectiou  witli  comma  bacilli.  TlieHo,  and  th«  death  nf 
()prt;cl  from  ati  attack  of  clioh-ni  ai-'cinirHd  in  tlin  hiboratory.  hiivo 
pr*^bably  nerved  to  silpnce  many  objections. 

At  all  I'vvuts,  tlip  idtoijetlier  iiecativo  experiments  aroused  uroat 
intpre.-^t.  Although  a  diiniaiHlied  vinileiicp  niinht  perhaps  be  raised 
as  an  objection  in  tlii.'S'.i  e.x]ipriniPulH  piirri'-il  oa  with  choli-rii  cnltiires 
from  the  laboratory,  espprience  at  Hambnrn  nevertheteHs  jirovt-d  that 
Bomo  individnak  may.  even  in  the  iniiUt  of  a  .sfven.'  eiiidcniic,  harbor 
cliolora  bai'ijli  without  contractiut^  the  iliwraHi'.  Tlie.HH  obsenaliona 
were  fin^t  made  by  my  former  asMlstant.  ]>r.  Ilnin]Md. 

Anioiin  lilt  cases,  in  which  duriiiy  the  iiost-cholera  epiileniic  of 
December  and  Jamiary,  IM'.y-l'.'i,  <'oiiinia  bacilli  were  fmirid  in  tin) 
dojcctioiw,  tiiei'fi  wei-e  19  txii^^'un,  in  whom  ilistiirbancn  of  the  HPiieral 
health  was  absent  or  hardly  pprcc]ifible.  Of  theHc,  10  cases  li.'id  iHiir- 
rhteii  for  a  f*)w  days,  (i  fur  one  day  only,  woiao  of  tliej^e  had  siinjily 
onfi  watery  passage,  and  'S  pprsoua  who  harbored  coninia  bacilli  had 
formed  movements.  In  3  otln'r  caNcs  of  solid  Nt<iolM  Durdiar  de- 
monstrnted  th«  presence  nf  couinia  bacilli.  These  (I  patients,  who 
were  under  olwervatiou  for  a  lontr  period,  never  comjdained  of  diar- 
rhoea or  other  symptom!*  of  illnesH  nt  any  time.     Should  these  in-  i 
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venti^iitiuus  bo  curriwl  out  iiiiioUK  the  entire  popalation  daring  u 
epidtMuic,  we  would  prolmbly  find  a  large  number  of  iixlividoiib  wlio 
had  received  ths  i)oii4oii  of  choloru  without  presentiDg  any  morfaid 
B.vm]>toma.  At  all  eveiitn  we  were  n^'ain  able,  duriu);  tin-  nligbt  opi- 
demio  of  Iti^ys.  tu  verify  tlie  practice  of  comuia  but;illi,  with  absence 
of  auy  cliuind  evidences  of  dine-ase  in  U  out  of  151  casea  wbicli  came 
under  ol^tenntiou.  We  miiitt  also  take  into  <-ou:8id*.^mtit>ii  that  only 
the  smallest  iiuiul)er  of  iiidividiinlH  i<u»|>ei:ted  of  infeetion  are  as  a 
rule  receivwl  at  the  hospital.  Karliusky  was  able  in  ou  vpiilcmic  u 
jVridiiii  tn  deiii<inAtriit«  coiiinm  luicilli  in  the  uormal  dejecta  of  two 
hwdthy  individuals.  According  to  Kaehler,  52  cases  in  wliifh  comaui 
bacilli  wem  found,  but  which  presented  no  clinical  aymptAma  of  dia- 
ennf,  were  rP|>orted  in  Germany  in  the  year  1894;  dnrintt  tlii>  mow 
periiHl  there  wfni  l,iN)4  nwi-«  "f  cholera  with  4'.'0  dealh.t.  This 
number  may  have  been  so  nmall,  howe\-er,  for  the  reason  tJiat  tlw 
cxiiniinidiiniM  wpm  uc)t  made  with  nufficient  care,  l>ecanBe  of  the  ktmI 
distriimtii'U  of  the  cases.  Von  Esmarch,  in  the  villagu  of  WokUu 
alone,  foiiud,  aside  from  H  typical  CAsts  of  cholera  «*  of  theu  fatal), 
comma  biuilli  ])re8ent  fur  from  six  to  nine  days,  without  any  c>th*r 
symptunis  of  diseaso.  in  I'J  nut  of  '.Vt  [leraons  kejit  uuilcr  ob«vrvat)oii. 

Thette  exjterimentn  Ahow  that  the  intestine  of  man  most  contsia 
certidu  antitoxins.  The  hitter  do  not,  however,  seem  unlimited.  We 
tind  ipiite  ii  iiundier  of  interesting  cases  in  the  literature  of  cbolen 
concerning  (levKonit  who,  hnviu^  left  tlie  lix-jility  in  which  ftD  efddAiaic 
ni«i-d  sf*>niinKly  in  iiprfri'l  health,  gave  expression  to  tlieir  joy  in 
hiLviiig  I'HciLpi-il  diMiLslor  liy  cxce^st-n  of  catiuij;  aud  drinking  in  ibe 
li  K'liiilv  »  hicli  the;  hiul  reached.  A  aevere  attack  of  cholera  coming 
on  fiviiUKMitly  within  ii  f<nv  hours  informed  thrm  and  their  ueighbon 
of  Ihi-  daiiK<'i'i'iis  \i»iliir  lli«  cmitjiants  had  harlioretl.  Many  apenoo 
tlius  lost  bin  lifi-  which  hiul  neemingly  been  save<l. 

ThiH  jii'linn  ><{  t\tf  i-holeia  bacillus  had  been  suspectod  erei)  befoie 
its  (ictiiid  ilciii.iiislratiiiii,  for  LeW'rt  says:  "Therw  nro  probably 
many  p»i«nri.i  thmiiKli  wIkith  the  cholera  germ  jiasses  without  lesT- 
iug  iLuy  mark.  In  othevH  its  virulence  is  oxhausled  iu  an  iuteetinal 
initiLlioti  of  iL  fi'W  dius'  dnnitiuu,  but  of  temporary  action  only." 
These  views  litivo  ulso  led  to  the  grout  importanco  uttuchod  aa  a  ({at- 
eral  rule  to  diet  during  |H'riods  of  dmlera. 

CHOLEILUC  PuiiitiHEA, 

This  IK  known  t4i  im  partly  as  the  tnie/rjt(  stage  of  severe  cbol(«». 

but  lunch  nuire  [rei|U<'utly  as  the  only  symptom  of  an  infection  which 
has  alroii>l\  taken  place,  no  further  development  into  the  grave  fora 
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occiUTUiK-  This  choleraic  diarrhaia  is  usually  greatly  dissemiuatftil 
lit  tlie  time  uf  iiti  (■pidniuic.  lu  liow  mauy  I'ases  of  Infectiou  a 
choleraii?  diarrbc£a  ooly  occurs  is  ilifliiiilt  to  saj'.  Werp  wp  ^^^  liase 
0«r  cuiiclusiciLs  aniely  upou  the  liafteriolo^'icii!  timliiij-H  in  the  hos- 
pital, we  shouli]  obtaiu  a  ijerceutat;B  uf  sflveiiite«>ii.  An,  however,  'luly 
a  Hiiiull  iiercentage  nf  the  caaea  of  choleraic  (liarrh(t?a  coiiiea  under  ob- 
stTvatiou  iu  tlio  hiis|iit«l,  c lutniHti'd  with  the  ^;ravo  foniiH  wlut-h  iiri' 
lulmittctl  Iq  greater  iiuiiibor,  the  iierceutage  ia  probably  lunch  hij;her. 
Vi'e  arft  forced  to  thia  couchisiou  also  l)y  the  well-known  fact  that, 
since  the  apiiennince  nf  Asiatic  cholera  iu  other  conutriea  than  India, 
an  extraordinary  increase  iu  cases  i>f  diarrhiea  has  been  observed 
coincideutly  with  those  of  true  cholera,  and  for  this  increase  we  can 
find  no  otiier  eX|ihiuiition  than  that  of  a  genius  epideniicus.  Mean- 
while individual  epidenii'.--*  seem  to  present  jjreat  variatioiiH  hh  re- 
gards the  comparative  freiiueucy  of  the  oases  of  diarrliur'a  and  thiwe 
of  true  cholera.  But  of  whatever  nature  the>  actually  are,  it  is  ad- 
insabte  to  n-Kard  these  diarrhteal  cases  occmriug  iu  the  course  of  an 
ejiidemic  as  cases  of  cholera,  unless  their  innocence  can  be  nbs(dutely 
established  by  llact^•nlllo^;ical  evideuce. 

T/if  ili'irrlitiii  <ij'  rlmleni  is  i-hai'acterized  by  a  ni'^'ater  or  less 
numWr  of  watery  miico-feculent  and  bile-stained  passages.  Tliey 
UROally  come  on  during  the  nii^iht,  fre(]neutl\  jtccnnipanied  by  ^;ur- 
(lling  and  flatnk'uce.  as  a  rule  witlioiit  marked  ididnruinal  pain. 
With  this  the  general  health  may  l>e  apjiarently  unaffected  at  first, 
tho  appetite  being  imruial.  If  the  stools  increase  in  numln-r  and 
diarrba>a  continnes,  however,  a  coated  tongue,  a  bad  tjiste  in  the 
mouth,  thirst,  a  feeling  of  weight  in  the  region  of  the  stomach,  will 
not  fail  to  ap|>ear.  These  symptoms  may.  however,  an  we  have  been 
taught  by  the  iuteresliug  experiments  of  von  PetI.eiikofer,  be  alto- 
Rether  aljseut,  and  after  a  few  days  the  slight  indiwiiosition  disiip- 
I)earH  without  leaving  a  ti-ace  behind. 

It  is  of  the  greatest  interest  to  know  within  what  time  after  the 
comma  Imcilli  have  iieen  tviketi  int^i  IIk-  body  the  symptoms  mi  the 
luirt  of  the  intestinal  canal  will  make  their  ajiiiearance.  In  settling 
this  question,  we  muut  take  infji  acconnl  the  gn^at  minilwr  of  ca-ses  of 
antoinfection.  In  von  Pettenkofer's  patients  the  diarrhn'a  appeared 
within  forty-eight  hours;  in  Emmerich,  who  incurred  a  eoni]>lifa- 
tion  by  nn  envir  in  dii't,  it  came  on  in  thirty-sis  hours  after  infection. 
In  an  experiment  conducted  by  MetchnikolT.  the  initiid  diarrhoea  ap- 
peared even  mom  rapidly  that  this,  that  is  to  say,  within  twelve 
hours  after  the  iujiestinn  of  the  comma  bacilli,  nllhoiigh  two  days 
more  passed  before  the  true  symptoms  of  cholerine  devehiped.  The 
duration  of  the  diarrhoea  is  quite  variable,  as  a  rule  from  tive  to  seven 
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Jiiys  pa^RiiiR  Vtpforft  tlioBe  eaaen  which  exhibit  a  marked  reartioD 
a^iLin  retiiru  ti>  tlicir  iiuniiul  conditiuu.  Comma  bacilli  have  been 
fouud  iu  the  titoolH  as  late  as  the  twelfth  ila.v.  The  experiraenLR 
above  mentioupd  load  to  tlio  concliisicm  that  the  oDaet  of  diarrhcca 
tukfH  plaoe  about  one  to  two  days  after  iufectioii  lia.s  ot'Ciirrt>il,  and 
that  the  diseaso  sets  iu  more  rapidly  ouly  uuder  certuiu  conditionB, 
and  (-•ci-tiiiulv  iievt'i'  within  from  ou©  to  two  hount  aftpr  iiifectiou,  w* 
ha-H  so  frL'qiieiitly  boeii  asserted. 

Th»  duratiiiu  of  thia  diarrhtea  is  also  exceediiiKly  variabli>.  Tho 
trmible  iiLiiy,  as  nlmvo  mentioned,  cease  within  one  or  a  few  daya,  or 
may  conliuiK-  a  much  lon^pr  time;  anorexia,  restleHHuesH,  heaclache, 
dimiuntion  iu  the  volume  of  urine,  usually  make  their  appearance. 
A  drag^iut;  sensation  iu  tliooalvea  of  the  lens,  a  tendency  to  {>er8i>in>, 
!iud  a  rise  of  bodily  temperature  may  also  accom|iany  these  aynip- 
tnius.  Iu  other  ciMi't)  the  diarrlio'a  seemiugl_v  eetvses  and  the  stool 
aj^ain  bcconii's  unrmal;  but  should  the  patieut  only  sliylitly  neglect 
his  previous  circumspivtion  in  diet,  the  dinrrlm-a  will  start  afre«h, 
and,  unless  yreat  care  in  taken,  a  grave  form  of  choleraic  ditM'Ofle 
may  follow.  Brsides  change  of  diet,  ciirelessne-ss  in  other  matt^re, 
snt:h  as  netting  out  of  l>ed  too  early  and  the  like,  seems  to  exert  an 
unfavorable  iutluenoe.  We  must  not,  Iherpfore,  re+jard  choleraic 
diarrhii-a  as  a  hannli'SS  diaeasr'.  A  fatid  tw'miualiou  may  occur  in 
old  and  dil'ilitatrd  prrsous  jw  ivnll  as  iu  youny  (.-luldren,  and  also 
in  those  in  the  midst  of  unfavoralde  snrnmudin^s,  as  for  exnuple  is 
soldiers  on  a  cinii|mi>,'n.  without  the  supervention  of  (p-ave  choleraic 
symptoms.  'I'ln-  palimt  In'couh-s  weaker  day  by  day,  g<ie8  into  col- 
lapse, anil  afliT  a  few  days  death  takes  place  from  exhaiLttiou, 
althrm^-h  no  distinct  Rymi>tonis  of  cholera  have  appeareil.  Thoo':- 
canes,  from  their  nature,  are  deHerviu^:  'if  special  study. 

I'lioleraie  diarrlura  Is  eharacteri/cd  by  tli'3  preBeuivi  of  comma 
bacilli  in  the  stools.  The  latter  were  sometimes  found  to  be  prf«ejit 
only  one  day  in  the  ejiidemic  al  Haniburj,';  they  were  more  frp- 
ijuently  met  with  up  t<i  ihn  eighth  day  <>i  the  disease.  In  two  patients 
tlieii'  jiresence  could  still  be  demonstrated  ou  tlu'  twentieth  day  after 
tliL'  beyiiuiiiij;  of  the  illness.  .\i'eordinn  to  other  observers  there  ift 
no  doubt  that  these  microornanisius  may  retain  their  vitality  JQ  the 
intestine  for  a  nnu-li  louyer  time.  The  stools,  which  vary  in  uiimbcr 
from  one  to  twenty  a  day,  do  not  possess  auy  other  marked  charac- 
teristics Ix'sides  the  demnnstrabli-  presence  of  comma  bacilli.  Tlwy 
usually  consist  of  the  sli>{htly  >eUowish  contents  of  the  xmnll  intes* 
tine.  T,\[iiiM]  licp-watei  stofils  very  rarely  occur  in  the  early 
chnleraic  dischnrjies.  That  Ihis  diarrho-a  frequently  merges  iuto  a 
prodroaud  slaue  of  true  cholera  in  some  ejndemics  has  already  been 
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racptiniied.  Id  Hamburg,  hnwevi-r,  tLis  was  L-ertaiulv  uot  llio  nilo. 
Tlif  greater  number  of  cjises  of  choleraic  tliarrlioua  coutiiiueil  its  auch, 
aiifl  only  a  small  percentai^e  became  worae.  Tbe  stools  iu  tiio  latter 
event  aasume  au  apjiearaiife  similar  to  rice  water  ami  witli  tliis,  wLlfli 
is  uearh'  alwa,vs  (leiiemieut  ou  a  yreater  amoimt  of  ili'Si|aaiuatcd  iu- 
tentinal  epithelium,  the  disease  iucreases,  with  the  adiliticu  of  other 
8vm|)tt;m8.     We  tLeu  speiik  of 

(JUOLEKINE. 

This  much  more  fro<|uentl,v  a|>])L>iirt(  as  a  (liMtiuct  affoctiou  from 
the  start  rather  Uiaii  us  a  aeijiiel  of  a  simple  diarrhti'a  of  InugiM'  or 
abortur  diiratiou.  Not  iiiicommouly  it  is  iim-cdt'd  by  mora  or  less 
severe  (jeiionil  symptoms.  We  often  note  malaise,  a  fooliuj^  i>f  liiu- 
giior,  anorexia,  perhaps  nausea  cuutinuing  for  tui  iudefimlo  jieriod, 
and  tlieu  aiiddeiily  tre([Ufnt  iliiirihci'al  stools  anuoimce  the  true 
uaturo  of  tiio  aflfoctiou.  TlieHi'  stooU  iirc  yellow  ttt  (ii'st  1ml  hoom 
jMRUme  tht)  rice-water  ap]ienran('e.  Although  their  number  may  uot 
be  especially  large,  vnniitiiig  uow  nnikes  its  ajiiiearance.  At  fU'st 
fiioil  only  is  thrown  up;  then  the  vomiteil  miittir  becomes  yellowish- 
Kreeu,  very  thin,  and  has  an  oxcoediiigly  bitter  taste.  In  only  rare 
iustaiiccx  does  it  Ixicome  altoKcther  cnlnrle.ss,  liUe  wliey  or  liko  rice- 
water.  After  vomitinK  has  occurred  n  ituiiiljer  of  times,  it  uuiy  alto- 
gether wiiise,  the  diarrlia.'U,  however,  eontinniiig.  Auore.\ia.  coated 
tongue,  ])ain  in  the  reyion  of  the  stomach,  excGssive  debility,  buzzing 
iu  the  cars,  headache,  and  great  thirst  usually  nuiKe  their  appear- 
ance with  the  increjise  of  Hyni|itoins.  Hei'e  and  there  an  increa.-^e  in 
the  temjieraturc  of  the  body  is  noted,  which  cannot,  however,  be  de- 
monstrated by  feeling  t lie  skin.  The  hitter  as  a  rule  feels  eool,  the 
pulse  is  stiiall,  the  secretion  of  urine  is  slight  or  altogellier  arrested; 
iu  thestimll  iiiniatity  of  urine  all uiniin  is  fcmuil;  the  patient  frerpiently 
coui|)lains  of  a  dragging  i^ensation  in  tin-  cidves  of  the  legs,  allliongh 
apasnioilic  conti'actions  are  not  necessarily  present.  If  llie  s*  niptonis 
incrwwe,  we  then  witness  the  typical  |iiclni'c  of  chohTa.  Freipienfly, 
however,  tlie  jiatieut  recovers  from  this  attack  of  choleriue,  but  recov- 
ery does  notalw.ijrS  progress  rapidly.  In  tin-  tirst  plan',  th<' dinrrlnea 
may  again  make  itw  ajipearanee  on  the  slightest  ju'ovncation,  or,  ou 
the  otlier  hand,  a  febrile  or  afebrile  condition  of  gt-uerid  debility, 
with  slight  pers|)ifatirin,  oal.'d  tiin^;lu■.  and  estn-niH  thirst  may  set 
ill.  The  debilitv  and  dubiess  of  mind  leciill  soiiu'wliat  the  sei|nclie  of 
cholera,  to  l)e  descrilwd  later,  the  so-called  cholera  typlioid  of  wirlier 
writ<'li<.  Bnt.  jnst  as  eholevinc  Tiiay  gradnall\  <iid  in  reeoviTV.  so 
may,  ou  the  other  hand,  the  grave  picture  of  true  cholera  develop 
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from  il.  This  ilijei*  not,  Luwever,  appoju- to  occur  bo  fnKjiutiiUy  m 
waH  furiuerly  HU|i|H)Beil.  A\'1iile  formerly  tbe  prodromiU  iliarrhatu 
with  tLeir  variuiis  Mccoiopanyiug  syiuijtnms  were  looked  npou  an 
the  retpilar  initiation  to  true  cholera,  it  was  foauil  by  the  obierva- 
tioii»  iiiHilb  iluriiii^  tlie  recent  epirleiiiii:-  ut  Hitmlinrg  thut  n  truiutitt'im 
from  choleraic  diaiTlioea  or  cholerine  to  the  aUdd  atage  of  cliolera 
ouly  vnry  rarely  occnrreil.  We  iniiy  here,  an  jUlcliiiel  luut  em- 
|)haHiiH)iI,  lie  dealing  uitli  dilTereiiees  iii  iudividiiid  ejiideniics;  or  wo 
may  ho  jiermitted  to  believe  tliut  the  early  treatment  of  choleraio 
diarrli<i-a  ami  I'liolerine  may  in  this  instance  have  ha<l  a  favorable 
Hi^'tion.  However  this  may  \>c,  the  fact  remains  that  in  the  greater 
niiiuber  of  the  ^rave  cases  of  cholera  occurring  in  Hamburg  tlie  pre* 
monitory  diarrhcen  was  absent,  and  we  are  therefore  iaclinetl  to  look 
ou  most  cases  of  choleraic  diarrha'a  and  cholerine  as  slight  fornit)  of 
true  Asiatic  cholera.  Judgint;  by  our  experiences  in  the  epidemic  of 
IH'-Xi,  choleraic  diarrhu'a  and  cholerine  probably  compose  one-half  of 
all  the  caMPS  of  cholera ;  we  must,  however,  emphasize  once  more  the 
fact  that  llit-se  fi^jurcs  refer  t^i  the  hospital  material,  in  which  of  a 
cert-nitity  the  greater  number  of  eases  of  choleraic  diarrhcea  which 
occurred  in  the  city  are  not  included.  It  is  therefore  probable  tliat 
tlie  jiictnre  of  cholera  yravia  is  met  with  in  much  leas  than  one>hulf 
of  tlmsB  attacked. 

Cholera  Cira\7b. 

It  has  lieeu  generally  accepted  since  Griesinger's  time  that  pro- 
dromal symptoms  precede  this  foi-m  for  some  time,  often  for  several 
wet'k^J,  occasiimally  for  fiom  one  to  three  days  only.  Similar  obser- 
vations were  also  njade  in  Hamburg.  These  cases  are,  however, 
iew  in  number  compared  with  the  much  more  numerous  ones  in 
which  a  suildcnly  a]>|ieariug  diarrhoea  develops,  within  a  very  brief 
penud,  from  one  lo  six  hours,  into  the  woi-st  form  of  cholera.  Tbe 
initial  symi>toi[is  nl  the  attack  are  exceedingly  variable;  sometimes 
nausea,  restlcHsness,  and  cliilly  sensations  precede  the  true  attiicl; 
uHiiin,  a  violeiit  diarrlnea  comes  ou  without  any  premonitory  symp- 
toma  and  is  rapidly  followed  by  nausea,  retfhiug,  vertigo,  etc.  The 
iliarrlio-a.I  sl.iois  are  increased  in  number  and  assume  the  character- 
istic iiapcct.  voniiling  occurs,  and  in  the  course  of  half  a  day  the  grave 
picture  of  cholevu  is  develo]iod,  accompanied  by  the  typical  manifea- 
tntinns^jf  what  the  older  authors  called  the  asjihyxial  or  algid  staK<^ 
of  cholera. 

We  meet  with  individual  cases,  however,  in  which  only  very  mild 
dian'liH'a  in  iin'seut,  and  in  which  Jis  a  direct  consetpiene©  vomiting 
^nd  by  tai'  the  most  severe  form  of  eholeta  iiitosiciitiou  devolops  with 
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the  (trealest  rapiditv.  Tlio  cuuree  of  the  disease  in  thcsp  oxcPiitioiitil 
t-iuiea,  iu  which  thouiifferersaresaiMenlv  obliged  t«  leave  their  work  on 
account  of  the  nccurreucfi  of  a  few  dinrrliu-.il  niorements  lind  itn-  found 
within  UiB  period  of  Ijall  an  hour  quite  eoKl  and  cyanotic,  are  scarcely 
tu  be  espluiiieil  iu  niiv  other  mauut^r.  Mistakes  iutliet  ulso  play  a 
rule  in  some  caaeH;  an  especially  peculiar  predispositiou  is  presenteil 
by  the  ureal  uuiiiIht  of  Inltorers  who  are  nddictfd  to  alcohol,  are 
irrejfular  iu  tUfir  mpals,  or  are  otherwise  debilitati'd  by  disetiae.  In 
tbo  (j;reut4>r  uuuil>er  of  caaeB,  however,  no  cause  can  be  fouud  for  this 
maliKuaut  onset  and  course,  for  most  of  etich  cases  observed  in 
Uaiuburi^  -occurred  iu  incii  aud  wmneu  of  robust  eoustitutiouy,  in 
whom  the  statement  that  they  had  lived  a  re^pdar  life  could  l)o  ac- 
cepted without  a  reserve.  Evidence  of  the  cessatiou  or  absence  of 
diarrlitra  iu  these  cases  was  furnished  also  at  the  autopsy ,  linii  fecal 
mnHses  beiu^  found  in  the  lutcstine. 

Oouceriiiny  the  aye  of  the  jiai-ients,  the  yreater  tmiuber  of  cases 
occurred  (we  are  here  giving!  the  statiHtics  nf  the  Hamburg  epidemic) 
in  jiatient^  between  twenty  and  twenty-five  years  nf  agi".  But  there 
were  also  many  ciiscs  in  iufautw  under  one  year  of  age.  a  fact  which  to 
my  mind  has  formerly  not  iN^eii  suRicipntly  takeu  into  consideration. 

The  l^giuuiug  of  the  affection,  leaving  aside  the  prodromal  diar- 
rUcL-a,  which  was  observed  only  in  about  one-fourth  of  the  ciisi-s,  is  us 
a  rule  sudden.  Following  a  feeling  of  general  malaise  with  gurgling 
in  the  alM.lomeu,  the  firnt  diarrho.-al  pawnages  malie  their  appeiirance, 
Ere«|ueutly  accompanied  or  foUowed  even  in  this  early  stage  by  a 
dragging  sensation  in  tliu  thighs,  an  iiiclinatiou  to  cold  hands  imd 
feet,  numbuess  of  the  limbs,  aud  geueral  restlessness.  Other  diar- 
rbceal  |>assageK,  sometimes  very  jirofuse,  follow,  and  soon  take  on 
the  characteristic  aspect  of  rice-water  stools;  they  are  dicehargcil 
painlesKly,  and  may  even  lye  voided  unconsciously.  The  whole 
AH)>ert  of  the  disease  has  by  this  time  underg'me  a  sudden  change. 
After  the  ii|>poaninc«  of  excessive  debility  we  note  nausea  and  vertigo, 
btimng  in  the  ears,  [lalpitatinu  of  the  heart,  anxiety,  and  o]>i)ression, 
but  above  all  a  feeling  of  pra-^sure  in  Ihi.^  region  of  tlu'  heart  nnil 
Btomach.  The  patient's  face  becomes  anxious  aud  drawn,  the  skin 
loses  its  fuluesB.  and  takes  on  that  glimmer  of  gray  which  early  pro- 
claims to  the  ei|)ert  the  approach  of  the  lUgid  stage. 

Vomiting  now  usually  comes  on.  at  first  of  remnants  of  food,  tlion 
of  lirpiids  which  have  generally  l)een  taken  iji  large  i|niuitilies.  then 
of  n  bitter  greeidsli  or  yellowish  nuilter,  and  lastly  of  a  tlocculeni 
litiaid,  resembling  rice  water,  similar  to  the  discharges  from  the 
iKJWels. 

Xbefle  evacuations  hy  the  mouth  aiti  fre'iuently  ahtii  accompauieij 
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hy  tho  same  from  the  bowsb.  To  the  distreaa  and  pain  in  the  regioci 
of  thfl  Htomach  and  heart  are  now  added  ^roat  thirst  and  inleraal 
beat.  Soiiiw  [wtiiMttx  bccomu  auxitxiA,  nt^tWit,  and  <*iciliKl,  utheta 
fall  into  a  certain  ajfathy  and  Rotnnokoce,  from  which  they  only 
rouse  theiuMelves  from  tiuiu  to  timo  to  aitk  for  a  drink.  Al  this  timf* 
an  exprvaaion  of  pain  uta^'  distort  tho  face,  indicating  (he  s|ia&inodic 
contruction  of  tho  nnuiolut  of  thi>  calf,  or  inoro  rarely  orsmps  of  lb* 
mn»c?lt>A  of  the  anna.  The  voice  bocomes  hoarse,  the  ekin,  eape- 
cially  that  of  the  extremities,  is  oool,  the  »<mo  i»  oj>U1  and  [tointcd,  th« 
forehoad  in  covered  with  a  cold  sweat.  The  color  of  the  skin  becoma* 
more  gray,  dark  rings  appear  under  tliu  «y(vn,  t]io  luitKhf,  fingi.'ni,  lip», 
and  nails  nil  take  on  a  bluish  tint.  The  temperature,  as  a  rule,  baa 
aln?udj'  be<:ouu  subuuruial,  but  tho  |>atkiut  liiutsulf  doOM  not  ft'cl  cold; 
ho  is  continually  complaining  of  heitt  and  thirst.  Drink  is  iipTm 
him,  but  hardly  luis  he HwaUowvd  tlio  lii|uid  nlivu  it  i«  vomih^l.  The- 
vomiting  ia  accompanied  by  a  most  distreflstsg  hiccough.  The 
tongue,  tm  a  rule,  is  eovored  with  n  whitish  ooatiiic,  and  in  tlw  coonN.' 
of  time  becomea  dry  and  covered  with  a  dirty  dark-colored  depooil; 
it  is  only  with  diflicnity  pri>tntdcd  by  tho  ]i»ti«nt.  Bi-«idu  tJi«  tliint 
and  the  convulaioua  which  recur  with  exhraonlinary  rupidity  au] 
(retjuoucy,  niauy  imtieuts  »affi-T  gr<.-atly  from  a  Hurt  of  pivcunltal  di«- 
tress,  ^iome,  restless  and  complaining,  throw  themselves  alioot, 
while  oUieni  ajipeur  perfectly  upathetic  and  somnolent.  S\'hen  tbei 
are  spoken  to,  u~e  can  fre<]Uently  demonstrate  that  their  inychic  foii^ 
tions  Aiv  in  a  pi-rfi^i-tly  uoriuiil  ouditiuu. 

As  already  meutiouol,  tho  temperature  usually  become*  shIk 
normal  iu  thia  stage.  TLu  extrvmitius.  particuhirly  tho  bonds  and 
feet,  are  the  lii'st  to  become  cold,  and  from  here  the  c^jKloess  Hprewk 
ovi>r  tiie whole  ImhIj.  TLu  lowt^riug of  triii|Kiniluri!  m,  however,  tart- 
ly as  great  aa  it  seems.  A  temiiernture  below  Xi"  C.  (95*  F.)  ia  wAti 
fro(|ueut  occurrvuce,  but  tho  muisture  of  the  sktn.  which  is  at  the  aame 
time  prt-soul,  givt^A  the  impr<«wioii  that  it  is  much  ctMik-r.  Tlte  pnlw 
18  usually  weak,  aa  a  rule  normal  iu  freciuency,  rarely  iDcmased,  and 
if  so,  hanlly  ever  excoeiling  100.  Frwpiently  it  Iwcttnip^  n'<ttkt>r  and 
n-oaker  hour  by  hour.  Itespiratiou  is  as  a  rule  increased.  Emt 
when  uo  niKanic  dianase  of  the  respirati^ry  orgmis  ia  |>n»enl,  tba 
nnnilior  nf  respirstiona  is  tumally  iucreuiied  In  30  to  40  to  the  «"'«'■*» 
The  urine  is  oomnitmlv  su]ipr«a.ied  iu  this  Bta^e,  or  eieeediB^}' 
scanty,  although  there  are  caaea  in  which  it  is  passed  in  large  c|iiaB- 
titim.  Thn<«  I  Im^'ft  oliHerveal  a  CAtte,  iu  which  a  pntieni,  tliirlr-niiv 
youa  of  age  xoiihxl  l.'iV)  c.c.  (about  40  oz.)  of  urine  during  the 
twenty-four  houni  pnxiwling  t1«aUi  in  tlie  algid  stag<<;  tliia  nrinQCoa* 
taiui-d  10  gm.  N.  and  2.075  gm.  ammouia.    The  abdomen  is  6*t- 
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teDed  find  retmcted ;  ou  percniasioa  a  slight  dulnesa  is  obtained,  and 
anccuwiioD  of  the  fluid,  witli  which  the  iutestines  are  filled  iu  spite  of 
the  great  diarrhtsa,  may  be  felt  when  the  inteKumental  coverings  are 
Dot  ton  tiii(^k. 

Hopeless  na  this  picture  seems,  survival  of  this  staye  may  never- 
thelesH  bikw  plai-e,  tht-  occurrence  of  later  disturbaiici?s,  however,  not 
being  excluded.  The  profuHe  diarrhiBal  dischuvKen  may  dimiuish, 
sometiniee  while  the  vomitiuH  still  continues;  at  other  times  after  its 
cessation  the  pulse  becomes  stronger,  the  color  ini])rove8,  and  iu  the 
conr:!e  of  a  few  hours  the  gnive  atUu'k  fteemis  to  Lave  ]iassed  over. 
Other  cases  with  a  ciiDstant  increase  of  the  urave  symptoms  end  in 
death.  The  patients  lie  in  l>ed,  with  symptonis  nf  extreme  esliaus- 
tion,  with  sunken  cheeks  and  teni|)les,  and  face  ttud  hands  cuverM 
with  a  clammy  sweat;  the  wrinkled,  leaden-liued  skin  can  l>e  lifted 
tip  in  great  folds,  the  li|>s.  (ingere,  and  nails  are  of  a  hluisli-violft 
color.  Intelligence  with  all  this  may  be  full*  maintained:  »»  a  rule, 
however,  somntdence  is  present,  interrupted  now  and  again  by  an  ex- 
pression of  anxiety  and  a  sense  of  op|>reaaiou.  The  voice  becomes 
altogether  lost,  respiration  becomes  shallow,  the  pulso  at  the  wrist 
disappears ;  now  the  carotid  and  femoral  jiulse  .ilso  lieconies  indistinct, 
and  the  second  sound  nf  tlie  heart  caunot  be  heard.  If  a  small  art<'ry 
is  cnt,  blood  does  uot  tlcw;  an  incised  vein  also  will  allow  only  a 
little  dark-colored  blond  to  exude.  In  the  mean  while  the  thirst  may 
continue,  vomiting  aud  diarrhoea  (the  iutcwtiufd  discharge.'*  nften 
being  involuntary)  may  persist,  and  the  niuscuhtr  sjuisms  frei|tiently 
reach  their  greatest  height  at  this  time.  With  increasing  cohhiesH  of 
the  skin,  the  eyes  gradually  becnine  starhig,  the  lids  are  only  ]»irtly 
closed,  respiration  becomes  deep,  sighing,  or  rattling,  and  dentil  takes 
place  with  a  total  absence  of  consciousness.  In  this  manniT  ilealli 
may  <iccur  within  a  few  hours  even  from  the  beginning  of  the  attack. 
more  frequently,  however,  in  the  coui'sb  nf  the  lir.'^t  or  second  day. 

This  ly]ucal  picture  of  the  algid  or  asphyxial  stage  of  cholera 
has,  it  is  true,  undergone  numerous  cluiuges  during  recent  epiileniics 
S8  the  result  of  treatment.  By  means  {if  hot  baths,  and  almve  all, 
as  a  result  of  the  sulx'utaneouM  or  iutravennus  iiiji'ction  of  a  solution 
of  common  salt,  a  change  bnrdering  ou  the  miraculous  is  tilitaiued 
in  these  cases ;  the  pulse  becomes  fidler,  tlie  cyanosis  and  gray  di«- 
coloratioa  of  the  skin  di.sajipear,  the  deeply  sunken  eyes  cume  hi  life, 
respiration  becomes  deeper  and  regular,  the  spaHinodic  Bym]itoni» 
disappear,  the  face  becomes  flushed,  the  temperature  rises  to  nor- 
mal, and  a  gentle  perspiration  bathes  the  wkin.  Patients  who  Imd 
previously  lain  in  an  apathetic,  i-omatiiao  condition,  giving  no  sign 
whuii  called,  jmying  no  attention  whatever  even  when  the  incinioa 
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wax  made  in  tho  skin  over  a  veiu,  frtxiiieutly  wako  as  from  a 


RMIgll, 


steop  (luriu|{  the  injection  of  the  aalt  Aolntion,  and 
hoarse  voice  of  cliolora  bocotuvs  cli-ar  and  iDtelligiblp.  Ashy  t  flon* 
jarflr'8  wand,  the  patient,  sick  nuto  death,  baa  been  »e«miiiglr 
laiaed  to  cuuvuleBcouce.  Thix  brilliant  result,  onfortunatcly,  dot* 
not  always  continue;  and  in  spite  of  [lenu^verauce  in  tbn  oniplor- 
.meiit  of  these  tuJGctioDH,  tlip  algid  ittjige  aKain  nukes  itn  a[>|iearanc» 
aft<'r  a  few  lionnt,  and  oaunot  lie  dis8ip«t«d  for  any  K^ngth  of  tiiuo  bj 
our  moat  |)enii»t«nt  efforts.  The  patient  dies  after  a  aomewhat  pro* 
tracWl  counw  of  the  cholira.  Other  caiwa  mvm  t»>  >^>  <in  to  n-coTrrr, 
but  tlila  recovery  in  not  of  uiiy  duration.  The  al^id  nta^c  liaa  diiwp- 
peortHl,  thv  pulse  Iteooraen  full  a^iain,  r««piration  is  ruKohir.  the  fai» 
ia  tluahed.  tlie  voice  haa  loni  ita  hoarse  tone;  but  >et  the  whola  piis 
turo  which  the  [latieut  |)rcMr-]its  is  iM-cuUitr.  A  iiiudilion  '\»  developed 
to  which  older  authors  have  given  the  name  of  cholera  typhoid,  bat 
which  I  i«hould  prefer  t<>  ^htti^iiat*^',  in  order  to  avoid  misuoderstaiid- 
ing,  aa  coma  following  cholera,  or  the 

Camatoat  Stage. 

The  patient,  who  [M-rhaps  hm^idimI  to  Iw  improving  (or  a  few  daya, 
aud<Ienl,v  falla  into  a  condition  of  great  <lebility  and  a]i«th.v.  Xo« 
and  thvu  he  coiiipluinK  of  dulnew  and  confusion  of  ideaa,  and  <^ 
ti«adacho;  frotpn-iiUy  the  latter  can  only  Im  suruiitw?d,  since  the 
patient  ia  lying  in  a  kind  of  stupor,  by  the  frequent  uionog  of  tlie 
hands  to  tho  head. 

In  other  oasea  this  atage  almost  immediately  follows  tlie  algid 
stage  of  cholera;  this  has  been  frHioeiitly  observed  mitecially  after 
the  salt  solution  has  Imwu  injocteil  without  benefit.  If  the  tanpan- 
tiiru  has  n'tuniixl  tii  normal  aftt^r  Iho  pa««age  of  tho  grave  attack,  or 
if  it  has  ex-en  risen  above  normal  for  a  short  time,  we  now  loeot  witli 
a  fall  of  teni[>eroture  in  severe  rnsnis;  theproueneM  of  the  extremitiat 
to  become  cold,  already  present  in  tlie  preWoon  atage,  again  makM 
its  apiH-Jtrauce,  <-yaii<wiA  returns,  tlie  pulse  being  in  tho  mean  time  fnO 
and  strong.  In  contrast  to  the  usually  cool  extremitiea,  the  head  ia 
hot,  fn«e  and  cDOJuuctivie  are  injected,  and  sjiwch  becomes  iwUft- 
tinct;  the  jialient  heara  with  difficulty,  and  eitlier  Iteonuu-s  deliriooi 
(the  dcliriuiu,  howe\'cr,  is  rarely  acti^'u)  or  else  he  entera  into  aa 
apathetic  and  somnolent  condition.  With  tliia,  the  spasma  of  the 
niuscloH  may  ti^utinuo  or  rocur,  and  diarrhoea  ia  nanally  pr^nat, 
though  not  of  so  fre(|nent  ix-currence  as  IkIotvi  ;  these  diarrhceas  ar». 
however,  characteriieed  by  the  fact  that  the  vibrii«  of  cholera  un  in- 
variably found  in  the  dejections,  while  the  tme  aeoondary  diarrboeu 
as  a  rule  do  not  contain  any  cholera  bacilli. 
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The  preeenoe  of  tbe  latter  lor  so  ioDg  a  iieritxl  is  tlie  reason  wliy 
I  would  refer  this  coutlitioii,  previously  rei^ariled  a»  ii  seinjndary 
affeotiuu,  wholly  to  the  cholera  iutoxication  itself,  or  iu  yreater  ]iart 
ut  le<nst,  ttiid  have  spoken  of  it  as  a  chronic  cholera  iutoTiicatiuu, 
Frequently  the  excretitm  of  urine  ia  now  peiliiceil  or  ceaset*  altogether, 
and  in  any  case,  evacuatiou  of  the  bladdi^r  rarely  fK-ciirs  vulnntarily. 
The  sumuolence  tlevelojis  slowly  into  stupor  and  coma,  niid  iu  this 
fitage  tl<e  patiejit  dies.  In  other  ['a-sea  a  pictura  rpseml.iliug  more  the 
iilgid  Kinge  makes  its  appearance,  and  hriug»  on  the  fatal  inHuo  hy 
exhaustion. 

Grave  as  some  of  these  caaes  look,  the  jiatient  may  ueverthelflna 
recover  occa8ion;iIly.  As  a  rule,  improvement  begins  with  the  oocur- 
ronce  of  a  peculiar  exanlhrui.  Sometimes  thiH  makes  it-H  appearance 
in  the  form  of  au  erythema,  sometimes  it  resi'mbles  iirtiearia  or  un 
extensive  roseola;  frerpiently  beginning  on  the  hands,  the  Bruptioa 
Bpreatia  over  the  arms,  chest,  back,  and  oftentimes  over  tliH  whole 
body.  As  the  macule  become  confluent,  a  general  reilness  lA  the 
skin  takes  place,  which  can  l>e  traced  only  in  a  few  hicalitics  to  its 
origin  from  individual  patches.  This  e\antheni  may  be  distiuctly 
visible  for  one  to  three  days,  but  fadf.s  an  a  rule  soon  aftt^r  it  has 
reached  its  full  development.  With  the  appe.nrauce  of  tliis  eruption 
the  somnolence  and  apathy  may  disaj'pear,  the  Bym|>toms  of  disturb- 
ance of  the  gastrointestinal  caua!  may  improve,  and  convalescence 
may  slowly  Ijecome  established.  Thi.s  iiiiprovement  is  frequently 
deceptive,  however.  Heaviness  of  the  head  and  soTnuolence  recur, 
the  alvine  tlischarges  again  becojue  more  freipieiit,  and  pi^rhajis  also 
contain  bloal;  vomiting  may  come  tm  again,  the  jjuImc  becomes  morn 
frequent  and  thready,  the  res]>iration  is  accompanii-d  by  tracht>al 
Mies,  and  death  suddenly  results  without  any  further  syrn]>toni8. 

The  issue  is  particularly  unfavorable  in  tliose  Ciiscs  in  which  a 
Hubnormal  temperature  accompanies  the  other  manifestations  of  a 
^rave  intosication.  Out  of  1S3  carefully  recorded  cases  of  this  kind, 
I(l'>  died.     This  furnishes  a  mi>i'tality  of  '.Ml  per  cent. 

Thosi?  ciwea  run  an  essentially  more  favorable  course  iu  which, 
iisuath  with  less  severe  symptoms  of  mental  disturl>auce.  there  is 
more  or  less  fever.  I  leave  out  of  considcraliiui  here,  of  course,  all 
those  cases  in  which  complicating  diseases  are  the  cause  of  tlie.  i-le- 
vated  temperature.  This  fever  may  exist  by  itself  alone,  and  is  then 
considered  as  a  fever  of  reaction  and  is  so  called.  This  may  oc- 
casionally be  obsened,  but  it  was  not  the  rule  in  Hamburg.  I'su- 
ally  a  certain  degree  of  apathy  and  somnolence  accompanies  the 
fever,  in  other  cases  slight  muacnlar  crami>s  may  be  felt,  the  patient 
complains  of  heanuess  of  the  head  and  of  nulaite,  speech  is  india- 
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tiiict.  and  cUsturbauceA  on  the  |>iirt  ot  tlie  giistri>iiitp»tiiiik]  ratwl  n\»o 
again  maLifest  tlifiiiMelves  throuyli  pain  and  temleruesa  of  tlie  ab- 
domen tn^'etlier  witli  diarrliced.  The  less  intense  all  these  B,ymptom» 
are  tlin  nitno  fiivorable  will  lie  the  course  of  the  affection.  Convales- 
cence miiy  Miuiik'iilv  ■nviir  with  t!i"iippeimiiii-n"f  theftlHive-iiientiuDed 
cholera  exniithem,  the  heaihu-'he,  apathy,  and  aomuoleuce  are  tpta^ 
the  head  is  cli'iir.  tho  t4)U^iie  liccinneu  clean.  ap]>etite  retnrna,  and  a 
recnverv  follnws  relatively  rapidly.  These  lighter  cases  are  iisoally, 
Hs  we  hnve  miiil,  ncf(nn|iiiiiied  by  a  rise  in  tetnjjerature,  ao  that  wo  maf 
qiiife  piwitively  i>re<li<'t  tlifi  cnnrse  i)f  the  disea.so  from  the  latter. 

In;iHii]iii?li  iiH  lliiH  j>ictiirr  of  a  chronic  intoxication  uoarly  idwaja 
follows  the  al^id  sta^e  of  cholera,  it  naturally  maki>ii  itn  apj^oAraooe 
rnorn  rarely  aa  a  senni'I  tn  cholGrino,  nr  even  to  a  choleraic  diarrhea 
of  longer  dtirjitiou,  wliicli  liaf*  not  lieen  preceded  by  the  8o-calIe«l 
Brave  fnrin  of  typical  clmjera. 

Among  the  syniiitoniM  which  accompany  this  intoxication  n  dimin- 
ished  excretion  of  nriue  shnnld  lie  mentioned.  Coma  has.  howcvcj-, 
been  oliKerved.  even  in  those  cas^s  in  which  larj^e  ipnmtitieH  of  nrtne 
have  l)epii  voided.  Fiirlhermnrc,  alliuiiiinuria  must  be  reckomnl  u 
a  frwiuent  iwcnrrfuce.  Albumin  may.  however.  I>e  abiteni,  or  [)rpsent 
in  very  Mli^ht  iirnouut.  Oriesinger  wiis  im'lined  t<i  ascribe  some  of 
the  cfises  called  by  him  cholera  typhoid  to  nrsemia,  on  account  of 
till*  frpfpii'iit  occurrence  in  them  of  this  albuminuria.  We  shall  hate 
occiLsion  to  refer  to  these  later  on, 

Thiit  this  cmidition  hiw  uocimuecliou  whatovfirwith  typhoid  fever 
we  need  Imnlly  attempt  to  deninnatrate.  It  ia  trne  we  meet  with 
ca.si'.s  in  wliic-h  t\  plmiil  fivr  r-siHis  iis  a  complication  iu  cholera,  hot 
these  ciwcs  do  not  diltVr  either  clinically  or  anatomically  from  onli- 
nary  typhoid  fever;  on  the  other  hand,  in  the  conmtose  fH>Dditioiu 
i-ibinv  refpiTfd  to,  dcHinniLtT'd  by  soijip  jii  chnleni  typhoid,  we  do  not 
liml  the  eiihir^ied  npleen  or  the  tyjihoid  ro.seola,  and  fever  is  prexieiit 
only  iu  very  slight  derive,  l>,;in(j;  iu  tlie  worst  cases  replseed  by  a  sniv 
lioriiiid  ti'inpcmtiire. 

With  Ihit  wi-  have  ronipleted  the  description  of  the  symtitoma  doe 
to  cholera,  infection  and  intoxication.  We  shall  now  pass  oii  to  tlie 
diwcuMMJoii  of  the  individiud  Mvinptoms  of  the  disease,  as  reRanls 
their  i'rit;in.  etc.  We  will,  however,  defer  the  analysis  of  these  foi 
II  time,  ami  takr-  n|i  ilr.*t  ii  dcNcription  of  the  true  com  plica  tioDH  and 
Keiiiieliii  of  Asiiitic  choh>rji. 
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COMPUCATTONB   AND  SeQUELE. 

Amoii^  the  cr>inplicati(jus  nf  cLoleva,  wp  bIioiiIiI  meution,  in  the 
first  iiistiuice,  the  atfeftiona  of  the  reaj)imtoT.\-  or^aurt,  Tlie  pri-t^euca 
of  a  croupous  pneitmc/inn  coutaiuporar.v  with  tlic  ultnit  stage  of  cholera 
was  demoustrated  h^  me.  iu  tlie  f;reat  epidi'iuie  of  1811'^,  iu  u  iiitiiilier 
iif  cases.  These  ciiaes,  it  i.s  true,  did  not  show  the  churacteristii.' 
fever,  or  at  least  in  oul.v  isolated  canes  was  there  any  riao  of  tempera- 
ture; but  tlie  reBults  of  percnssiriu  uiid  of  iin«cidtiLti<>ii,  ou  the  other 
haud,  left  uo  room  for  doubt  as  to  the  diagnosis,  luid  fiirthi^riuore,  iu 
u  tow  oases  the  puearaouii"  sputiiiii  contitiuiiig  pueumocoi;ci  was  fouml. 
In  other  cases,  cireiimscrilwd  nttnryhal  /•iii-i'iiiunia.  In  otliera  hvpo- 
stBKia  and  a-ilemti  ••/'  llir  I'iii-jk  were  present  an  eompHcatiouH.  Tv  pical 
cases  of  cholera  were  observed  a  number  of  times  iu  patients  suffering 
from  judiifriiin/  tiilirfniliuiis.  Th<(  osistJiig  afTiTliou  iu  these  cases 
was  wliolly  UEiuHiieDced  b_v  tin'  cholera;  the  tv|>icji[  Hvmptimis  of 
choleriuo,  on  the  othor  hand,  wure  usually  but  slightly  marked.  In 
one  case  of  this  kind  ihe  patieut  rapidly  succunihfd  to  i-\]iniistinn, 
notwithstanding  the  abseuca  of  the  symptoms  of  typicn.1  fiiolera. 

A  number  of  jiatients  suffered  at  the  same  tJino  with  fii/'lioul  fertr, 
to  the  symptoms  of  which  were  superadded  those  of  clmlera.  The 
roseola,  eiihirged  spleeu,  and  tempeniture  curve  did  not  undergo  miy 
change.  On  the  other  hand  the  aspect  of  the  patient  was  less  fever- 
ish, the  face  being  rather  of  agrayiuli  line.  The  c<"i])ious  ,'ind  iH'ca- 
sionally  rice-water  discharges,  containing  comma  luu^illi.  constituted 
the  chief  manifestation  of  the  ialercurrent  cholera.  In  other  canes 
there  was  no  rise  of  temperature  whatever,  and  tlie  coesistence  of 
typhoid  fever  with  cholera  was  only  discovered  at  the  autojisy.  No 
evidences  of  any  marked  reciprocal  indHeueo  of  one  disease  on  tlie 
other  conld  lie  defected. 

A  peculiar  and  grave  complication  of  cliolera  is  presented  by  the 
di/ihllivnUf  lesious  iu  the  intestines.  These  are  capable  of  dinguosia 
only  in  those  cases  in  which  there  is  a  discharge  of  blood  and  pus.  of 
u  bhiody  pumlent,  fetid  stool.  Frec|ueutly  this  grave  inte.stiual  af- 
fection is  accompanied  by  meteorism,  excessive  tenderness,  tenesmus, 
strangury,  and  vomiting.  Its  occurrence  is  not  vi-ry  rare.  As  a  nde 
thoxo  cases  eud  iu  death.  If  the  liloody  stool  should  occur  but  once, 
however,  recovery  is  possible,  tirave  cases  of  intestinal  di|>htheria 
Iiave  frequently  Iw'en  noticed  to  tnllow  large  doses  nf  caliunel.  That 
the  latter  was  the  cause  seemed  at  least  to  be  shown  by  the  exiwtouce 
of  the  characteristic  lesions  in  the  kidneys.  I 

Diphtheritic  affections  of  the  bladder  and  the  female  genitalia  were  j 
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fi)Uii(l  lis  well  as  tLoae  of  the  iute^tinal  canal.  These  also  are  fr^ 
iliieDtly  characterizeil  by  the  preseuc«  of  blood  in  the  uriiu),  etc. 
These  diphtheritic  pi-ocesses,  in  addition  to  the  danger  iaherent  in  the 
oonditiou  itself,  espoee  the  patient  to  the  danger  of  a  septic  general  tn- 
(ectiuu  ariHiuif  from  them  secoudarilv.  Should  thisoccar  diiTiii);tbe 
t.vpii'iil  alj^id  stage,  it  mav  be  acoomiianied  by  no  fever  whatever. 

Hi)iiurrh(i(ies  from  the  frimde  ytiieralice  orijans  luav  also  occur  in 
the  abseuL-e  of  any  ulceratiug  diphtheritic  afifecHon.  during  the  couree 
of  cholera,  being  due  posaiblv  to  heini^rrbugiu  infarction  of  tbc 
ntcriiiB  mucosa.  In  this  event,  painful  uterine  colic  accompanied  bj 
mt'trorrliitgia  will  be  noted.  StfeiuiuglT  as  a  consequence  of  ibis 
hemorrhagic  infarction  of  the  macooa  membrane,  perliaps  also  with 
tli«  co(l|>eration  of  a  apfism  of  the  uterine  muat-lps  due  to  the  cholera 
in  toxical!  ou,  uhin-liong  or  miscarriages  occur  with  extraordinary  Ire- 
queucj'  during  an  attack  of  cholera.  lu  more  than  one-half  <^  the 
casfiH  pregnancy  is  interrupted,  and  the  percentage  of  interruptioiis 
risen  with  the  duration  of  pregnancy.  The  fa'tua  is  usually  stillboni. 
The  iirognosis  as  regards  the  mother  also  is  not  particularly  favor- 
able', ns  tlie  number  of  deaths  in  sucli  cases  exceeds  thft  average  nior- 
tility  of  cholera.  There  are  here  added  to  the  dangers  of  cholera 
those  of  a  premature  confinement  under  great  difGciilties.  Neverthe- 
less, vory  iiiiiuy  of  these  lyiug-iu  women  are  saved. 

It  iH  geiieriilly  muppoi^ed  that  couvnlesceuce  and  recovery  are 
ushered  in  with  certain  s;/w/'/cw«  of  reaction.  These,  as  Oriesinger 
liiis  juwtly  n>nijirkt'il,  frequently  couaist  iu  nothing  beyond  the  gradual 
disa|ip<';iraijce  iif  tin*  grave  symptoms  which  the  jiatient  presentrtL 
The  profuse  diarrhtea,  when  present,  diminishes  in  frequency,  and 
vomiting  ceases;  the  radial  pulse,  which  was  absent  or  eoidd  hardlj 
bo  felt,  vapidly  improves  iu  ijuality  and  freciuently  takes  on  the  chu^ 
acter  of  a  pulsus  dnms;  the  auiemic  heart  murmurs,  which  in  uianj 
cases  rcplaci'd  the  second  sound,  disappear,  and  the  latter  again 
becomes  distinct,  and  the  apex  impulse  can  also  again  be  felt.  Witli 
tiiis  till)  cyaiKisis  disappears,  giving  place  frequently  to  a  peculiar 
marbl<-liku  puller  for  some  time,  the  warmth  of  the  skiu  returun, 
rewpiratiou  liecomes  free,  and  the  feeling  of  a])prehen8ion  and  oppr»- 
sioji  Mirbsidi's.  Thn  bmlily  tempi'vature  rises,  aud  not  infrequently 
niacin's  SS"  ('.  (100.4"  F.).  Partly  in  consequence  of  this,  partly  u 
a  result  of  the  unmerons  h<it  drinks  swallowed,  a  profuse  perspir*' 
tiou  breaks  out.  The  cramps  will  have  already  ceased,  and  the  voice 
has  now  liecnme  cleiirer.  The  amount  of  urine  pjissed  at  this  time 
is,  as  a  rule,  still  small,  and  it  often  remains  scanty  for  a  few  dnya 
limber.  Tiie  urine  generally  contains  albumin.  Congestion  of  the 
head  and  also  some  complaint  of  confusion  of  mind  or  heatlache  ue 
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quite  frequentlj-  met  with  in  tliia  i)erio(l,  A  relapse  into  the  algid 
stage  or  into  coma  Ofcasinniilly  occurs  even  in  this  stjige.  Frei|ueutly 
all  these  aymptoius  Huchmte  for  a  uumber  of  days  or  may  be  uccom- 
punieil  Ijy  viu-ious  compIicittioiiB,  If  convalescence  continueH,  the 
aspect  of  the  patient  improves  day  by  day,  the  tuuguo  liecumen  dean, 
the  appetite  returns,  the  strength  slowly  comes  back,  the  secretion 
of  the  urine  Iwcnmes  more  abundant,  am'  the  diarrhtra  improves. 

The  general  condition  may  essentially  improve,  and  yet  the  uiiiu- 
ber  of  diarrbcsal  stools  may  not  markedly  dimiuisli.  In  all  these 
cases,  however,  the  rice-water  character  of  the  stools  is  changed  to  an 
uppenrance  more  nearly  resembling  bile.  In  some  cases,  the  st-ools 
gradually  decrease  in  number  and  become  firmer  in  consistence,  the 
excretion  of  urine  Ijecomes  more  copious,  a  warm  i)era|iiriitiou  bathes 
the  patient,  occasionally  an  exautbem  appears,  and  in  a  few  days  the 
patient  is  well. 

This  was,  however,  not  the  most  fre<iuent  coui'se  of  the  flisease  in 
the  Hamburg  epidemic.  Mnch  more  freijuently  secondary  distiirb- 
ances  followed,  among  wliicb  an  inlf/itinal,  calnri'h  may  be  nieutioued. 
After  the  general  condition  had  quite  markedly  improved  ami  more 
infre<itient  and  firmer  discharges  hud  takeu  tlio  pjai'i^  of  the  repeated 
liquid  stools,  diarrhita  would  suddenly  rea|)pear,  without  any  other 
syniptoiris.  It  is  natural  to  suajiect.  iu  siiL'h  ix  l'iusk,  a  recurrent  attack 
of  cholera.  Tliia  thought  seems  to  Iw  juatifiiid  the  more,  as  we  are 
aware  that  tme  choleraic  iliarrhtea  coutuiuiug  ccmiina  Imcilli  occa- 
sionally does  make  its  appearance,  iu  the  absoucf  of  grave  conwtitil- 
tional  symptoms.  We  also  know,  of  coiirMe,  that  a  perffctaud  typical 
relapse  may  follow  the  first  attack  of  cholera  after  apparent  recovery 
has  o<'curre<l.  This  was  especially  noted  in  pursons  who  took  no  sort 
of  care  of  themselves  after  improvement  or  apparent  recovery.  The 
relapse,  so  far  as  we  can  judge  from  the  smidl  nmnlMJr  of  observa- 
tions, is  by  no  means  marked  by  a  favorable  course,  a  fact  which  is  of 
special  iutereat  in  its  bearing  ujiou  thi-  t.hi'ory  of  iinmimii^iiliou. 

In  the  hospital,  and  with  proper  trontment,  rehvpses  of  tliia  kind 
certainly  are  the  exceptions,  and  the  dian'ho-a  which  may  follow  the 
first  attack  of  cholera,  after  a  short  interval,  when  the  general  condi- 
tion is  good,  does  not  seem  to  be  canned  by  the  presence  of  comma 
bacilli  in  the  intestines.  Tiie  nlweiice  of  comma  bacilli  has  at  least 
been  demonstrated  in  a  large  number  of  cases  which  were  studied 
eapecially  to  determine  this  point. 

Wlien  we  compare  tliose  diarrhiual  stools  with  those  of  cholera,  it 
18  interesting  to  note  that  in  the  diarrhoeas  of  the  secondary  i«?riod 
the  stools  are  tinged  with  bile  and  have  a  fecal  odor.  Occasionally, 
even  in  this  form  of  diarrhoea,  the  presence  of  comma  bacilli  can  be 
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dvmouDtrstod  id  tbe  etnoU.  This  cuiiH^iileut^  C(»ild  be  found,  hott- 
ever,  only  in  isolated  caset),  aad  as  a  rule  only  dariag  betjiimiDg  oon- 
vulp»ceuw,  »o  tliut  ill  gotieral  tlio  faviilty  ot  Uie  vutunuk  Iwcilli  fur 
further  developmeut  and  growth  may  be  aaid  to  end  mlb  the  appeu' 
aoco  of  ooriiial  iut<Mtiiiiil  dixt^bitrgLis.  If  tLuii  the  c*imu  uf  tL)«  woou- 
(lary  diari'lio^a  catioot  be  found  in  tlie  presence  of  the  eonuua  bacdIU 
iu  the  mteittiue,  and  if  jiidgiu^  fruni  the  general  wL>lUb<>iDg  of  the 
[taticut  it  in  hardly  probable  that  the  strong  and  acceleratMl  iieri- 
ntahtix  in  duo  to  thu  belated  action  of  tosiiw,  it  in  |K>mii(aJI)le  to  retfard 
the  Wiou  of  the  intestine  an  the  [irobable  caiuie  of  tbo  Affvction. 
TMb  theory  uf  tho  etiological  Kignificarn'o  of  tlm  mte«tinal  leeionn, 
which  as  a  rule  are  easily  healed  without  any  <:otupli<»tioQs,  b 
strvugthenixl  by  tho  voun«e  of  thiMo  Kooondury  diarrboeafl.  Far,  in 
spite  of  the  great  number  of  the  oloob,  a  namlter  whirh  ni*y  una 
civiHid  thnt  met  with  during  tho  attack  of  cholvra,  tho  proguoais,  ia 
the  absence  of  complications,  cannot  be  said  to  be  unhvoraUe. 

In  one  caso,  iu  which  during  n  grave  uttack  of  cholera  lasting 
eight  days,  almut  thirty -two  rice-water  eTacuationa  took  pbtw,  thera 
followed,  after  a  (Wumo  uf  four  days,  during  which  time  all  Uie  symp- 
toma  of  cholera  had  entirely  disappeared,  a  secot>d  jieriiMi  of  diar- 
rbo^al  stouLi,  which  coutiuiKtl  for  twenty-four  days  aud  aggregated 
more  than  one  hundred  pa^tftages.  OecaMionally  the  uamber  of  thv 
latter  reached  eight  to  ten  in  twenty-four  hours.  The  amount  of  eadi 
evacaatiou  was  variable,  although  by  no  means  small  and  always 
exceeding  that  of  the  discharges  during  the  attack  of  cholera.  At  the 
same  time  the  gt-ncml  condition  remaiixxl  good,  it  is  true,  am)  th^ 
appetite  was  exoellent.  Day  by  day  the  diairhiva]  stoobt  of  thiK 
second  )>eriod  were  cxaininod  for  comma  bacilli,  always,  however, 
without  result.     The  case  euded  in  recovery. 

It  is  CMirtiuuly  reniarknbld  that  iu  thtwu  cumm  of  diarrhcra  all  other 
dangerous  symptoms  remain  absent,  if  the  patient  is  kept  iu  bid,  a 
distinct  hint  that  other  catuatiTe  factors  than  the  loes  (rf  fluids  are  r*- 
sponaible  for  the  grave  general  condition  in  the  symptom  eom|4*i 
of  cholera  indica  as  well  as  in  that  of  cholera  nostras. 

Ia  a  few  cases  a  longer  duration  of  the  seoondar^  diarrbnns  wM 
observed,  es[>ociaUy  when  the  [latienl  was  careless  uf  himsieU,  aad 
marked  debility,  emaciation,  inability  to  work,  paroxysms  of  anuety, 
and  opprettsed  breathing  were  not  wanting.  In  fcheac  oases,  whidt 
were  not  of  fretiuent  occurrence,  there  was  osually  also  anorexia,  but 
as  a  rale  all  ended  in  recovery,  even  though  continuing  sometimes 
(or  months.  Only  in  exceirfional  casr»t  wore  iisychic  distnrbaiwes  of 
ft  mslsncholic  character  noted  as  secinebe. 

Xeura^fienir  conditions   bare  come  ander  my  notice    more  frs- 
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qnoutly  duriny  recent  \eai-a.  tlie  origin  of  thein  haviny  been  referred 
bv  the  patieutH  to  a  previous  uttaok  uf  cholem.  TLeae,  however,  as 
woll  as  the  irritability  of  the  gaatrojntc»tiual  canal  ami  the  iiielinatiou 
to  (linrrhu^a  may  have  been  due  to  the  exoessive  fear  whiuh  some 
patteuta  had  experienced  lor  weeks. 

Of  siieciul  intf reat  anioug  the  seqtielic  uf  oholera  have  alwuya  been 
tlie  dislurliances  of  the  funcium  of  tht  hiihietju.  GrieHiuner  attributes 
a  portioii  of  the  so-railed  cholera  ty|iLoid  to  uritmia,  particiihirly 
those  caaea  in  which  the  urinary  Becretion  is  altnyetlicr  suii|jri'BBed, 
or  Booa  ceases,  or  Incomes  scauty,  aud  thf  Hniiill  amoiiiit  whioli  is 
passed  contains  a  large  nuantity  of  albumin.  We  shall  have  occa- 
sion to  enter  more  minutely  iuUi  these  views,  in  discussing  imlividiial 
symptoms.  Although  I  am  in  genera!  of  the  opiniuu  that  these 
cjutea  may  be  e\|>lained  iu  a  different  manner,  the  fact  of  the  disturb- 
ance of  the  urinary  secretion  in  tlie  cases  i-epoi-ted  by  Griesiuger 
admits  of  DO  doubt.  Albumin,  iu  larger  or  smalli^r  i|uiiiitity,  fre- 
quently ju-companied  by  finely  granular  cv  Hudricul  caHts,  is  (ouud 
not  only  iu  these  cases,  but  ijuite  geuendly  after  an  attack  of  chulera. 
thus  affording  a  proof  that  the  kidneys  are  particularly  involved  in 
this  affection.  This  disturbance,  however,  runs  a  relatively  rajiid 
course  as  a  rule,  and  does  not  furnish  an  aktolutfly  certain  ]iroof 
that  a  typical  nephritis  belongs  to  the  frerpiently  occurring  Mequelio 
of  cholera.  I  have,  however,  devoted  very  special  attcnlion  to  this 
point,  and  have  minutely  osamiued  all  those  patients  who  returned 
to  the  hoepitiil  again  after  recovery  from  an  attack  of  choliTa,  in 
order  to  determine  whether  there  was  any  permanent  afl'ection  of  the 
kidneys.  In  only  one  cose,  however,  one  which  I  observed  in  the 
private  practice  of  Dr.  Voigt,  did  such  a  couuectiou  seem  probable. 
All  thi'  other  c.vaminations  gave  negative  results. 

The  patient  mentioned  above,  forty-two  yearn  of  age,  had  passed 
through  a  Hliort  bnt  tyjiical  attack  of  cholera  early  in  .Se|iti'niher,  re- 
covering from  which  he  returned  to  his  business.  About  fourteen 
days  later,  after  he  hail  resumed  his  ordinary  oi'cupations,  he  sud- 
denly became  ill  with  pain  in  the  haus,  rewtlessneMS.  iiiidaise.  vomit- 
ing, and  diarrhoea,  but  without  fever.  Examiuntinji  of  the  urine, 
which  was  voided  in  moderate  amount,  revealed  a  sjiecific  gravity  of 
1.022  to  1. 0*2.5,  albumin,  and  many  cyliudri<'al  casts.  There  \\>m  a 
hard  pulse.  Under  a  milk  diet  and  a  light  sudoritic  treatment  ]>er- 
fect  recovery  followed. 

This  has  so  far  remained  the  only  case  in  which  a  neiiliritis  fol- 
lowing an  altjick  of  cholera  could  be  Nilwpected.  Meanwhile  this  cane 
is  not  altogether  free  fr<im  objections,  jis  it  might  be  possible  thai 
recovery  from  the  renal  lesion  caused  by  the  cholera  process  had  been 
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retarded  by  Uio  ou-ly  rittiog  of  tlie  patietit.     Other  afiTeotiona  (if 
kidnayB  following  cholera,   eBi>eciiUly  catieB  o(   contracte*!   kiilne;, 
could  uot  ho  (IctHL-hxl  iu  uiiy  ciwo  in  8pit«  of  ft  rarefnl  s«arcli. 

It  may  oortninly  be  8n])po8e(l  that  the  symptoms  of  contrarled 
kidneys  may  appear  later  iu  a  patient  who  has  puiHed  thmojjih  an 
attnuk  of  cholora;  but  we  must  uot  fiirgot,  lakinn  into  (xiiwidentioa 
£.  Frankera  and  my  ovra  iuuHngs,  that  we  may  be  dealing  with 
another  affection  of  the  ki«lii«y8  which  in  )ii<](i|K>i>deQt  t^  cholera,  an) 
which  may  have  existed  prior  (o  the  attack  of  this  diMwse. 


Individual  Sv»pi"OJiii. 
The  Inteiainal  Truct. 

Cholora  is  a  diHoaso  wliich  Bods  iti*  way  into  thfl  economy  thn» 
the  intestinal  canal,  and  which  becomes  first  localized  in  the  Utter, 
priuoi]ially  iu  tho  small  iut*^!stiDO. 

While  the  stomach  exerts  a  defensive  power  against  the  iuTastoB 
of  cholora  ba4.-illi,  a  i^wor  of  dvfeiice  which  is  probably  relaliHl  ti>  the 
secretion  of  tlio  acid  gastric  juice,  the  small  inteMtine  fnnuahm  a 
locality  iii  which  the  iuvndiiiK  inicroorKaiiittins  can  display  ibeir 
activity.  The  results  which  make  themseh-cs  felt  after  the  ioTasian 
are  naturally  dependent  purtly  uu  tho  vimlnuco  of  tho  invading  i^riH 
of  infection,  or  on  their  number,  and  partly  on  the  toxins  prodooed 
hy  them.  vVt  least  we  may  explain  in  this  manner  without  any  <lifr 
calty  sftme  ilifferoncra  which  have  occurred  following  an  iuvanoD  ti 
larger  or  smaller  quantities  of  cholera  bacilli.  There  niuitt,  tiawvwr, 
also  take  place  a  moro  or  Idhs  r«]>id  increase  of  h.-uri)li  is  the  smaU 
intestine  in  some  individuals.  For  it  is  impoMiblv  that  tho  Lu^e 
■inantity  of  cholera  bacilli  which  are  found  within  the  small  inteatiiie 
and  in  the  lumen  of  the  gut  could  have  all  been  introdooed  tbroagli 
the  mouth.  Tld«  iucruM  is  an  extraordinarily  varied  one,  »o  that 
we  are  comjielled  to  ascribe  to  the  human  organism  certain  defonstTC 
powers  against  tho  inviuliiig  carriers  of  diaease.  One  part  at  thb 
defensive  power  is  certainly  of  a  chemical  nature,  and  is  pmbaUy 
basted  ou  tho  foruialion  of  toxin.4.  Another  part  may  lie  of  a  motur 
nature,  the  intestine  endeavoring  by  increaiied  peristaltic  action  hi 
eliminate  the  unpleasant  and  noxious  visitor. 

We  will  study  firnt  sim[>le  eholeraic  dlarrhcea,  the  ioteoaity  of 
which,  OS  we  have  seen  from  the  clinical  de)«cri[>tiou,  is  extraordinarilj 
variable.  During  the  course  of  this  diarrhoea  the  other  functions  d 
tho  body  may  be  well  maintained.  Thus  the  appetite  is  osoallr  &c4 
at  first  affected,  the  tongue  tv-tnins  its  oormal  red  oolor.  and  (btnt,  ia 
spite  of  frequent  stools,  Is  ia  the  beginniog  hardly  notioeable.    Fk- 
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qnentl.v  the  evitcnatious  from  the  boweU  fire  precetled  and  accom- 
piLuietl  by  gutxiiui;  aiid  lumbHu^  iioisc^s  iu  the  abduiueii,  iit  uthcr 
times  tLejF  occur  without  any  premonitory  symptoms  at  all.  The 
niunber  nf  stools  iu  choleraic  diarrhoea  is  extraordinarily  variaWe. 
SoiiK-times  there  is  oidy  one  diarrha>-al  atool  coutaimug  comma  liaeilli 
each  day,  in  other  cases  t(^u  and  even  more  fluid  passagos  occur  iu  the 
twvnty-four  hours;  the  patient,  however,  presenting  no  especial  mor- 
bid Hymptt^ms  beyond  the  diairliCLa.  In  some  the  diurrbijeu  lusbii 
only  ono  or  a  few  days,  in  others  its  duration  is  prolonged  over  many 
days,  it  may  even  reeur  from  time  to  time  duriu;^  si-veral  weeka. 
Accompanying  true  choleraic  diarrh(£a.  we  naturally  also  meet,  in  the 
course  of  an  ejiidemic,  with  many  other  forms  of  diarrbaa  which  do 
not  owL«  their  origin  to  im  infection.  These  cases  may  Ik?  differen- 
tiated fmm  choleraic  lUarrho'a  liv  the  absence  of  comma  bacilli.  Iu 
individual  cases  certaiu  iisycliic  disturbances  may  be  regarded  as  tlie 
real  cause  of  these  diarrhasisi  iu  others  the  same  causes  exist  which 
produce  dian-ha^a  at  other  times,  and  their  action  is  increased  by  the 
excitement  which  agitates  the  community  iu  times  of  cholera.  Simple 
cln)Ieraic  diarrhoea  is  rarely  accompanied  by  grave  ayni|)toiiis  of  dis- 
ease or  warnings  of  this  same;  at  the  most  we.  note,  ^Ls  in  othi-r  forms 
□f  diarrhcea,  diminished  oxcretion  or  suppression  of  urine,  ulbumi- 
uuria,  more  rarely  dragging  sensatious  in  the  calves  nf  the  legs,  iind 
hoarseness,  evidences  that  the  seemingly  innocent  iHarrha'a  lias  a 
more  or  less  serious  condition  back  of  it. 

With  the  removal  of  the  invading  ItaeiUi  from  the  intestine  the 
cholera  iufecti<m  certainly  comes  to  an  end  in  a  very  great  number  nf 
cases.  Only  in  debilitated  individuals  the  simplest  form  of  diar- 
rbisa  may  lead  to  death,  in  which  case  the  dejections  retain  their 
feculent  character  |ierfectly.  In  other  cases  choleraic  diarrh<ea  is 
seemingly  the  iutrodudion  to  a  grave  f-irai  of  the  disease.  In  this 
case,  the  removal  of  the  comma  liacillt  doc»*  not  seem  sufficient  to 
enable  the  i-esistiug  power  of  the  orgainsm  to  protect  against  any 
further  invasion  by  the  germs  of  infection. 

In  other  cases  directly  following  the  diarrho'a  there  occurs  a  more 
severe  picture,  that  of  i-hilcTlm:.  Tiiis  affectiun  is  frei|uen1iy  directly 
dovelopeil  with  tlie  tiist  diarrlKcal  discharges,  or  else  follows  it  so 
rapidly  that  we  cannot  speak  of  a  real  separation  into  two  stviges. 
It  is  evrii  |Misi*il)le  for  the  various  symptoms  nf  intoxication,  such 
as  restlessness,  headache,  malaise,  disturbance  of  the  appetite,  and 
coattid  tongue,  to  precede  the  true  attack  for  hours.  Then  only  do 
the  dejections  occur,  at  first  yellowish-brown.  later  of  a  deeper  yellow 
color.  At  the  same  time  vomiting  usually  takes  place.  The  impres- 
sion is  given  almost  as  though  the  organism  had  hesitated  for  a  time 
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to  initke  ^uflicieDt  tise  of  peristalsis,  and  in  the  niean  time  had  afforded 
an  opportuuity  for  the  titxius  a!  the  cholera  bacilli  to  lH!<.-ome  ulNMjrbad 
liiid  exert  tbttir  general  poisonous  action.  ^Viuoug  these  we  might 
meiitiou  besides  a  feeliu^  of  fulness  ami  tension  in  the  abdomeii, 
together  with  auorexiii  and  a  couted  toiigue,  also  nausea  ajid  vomitiiig. 
In  true  cholerine  the  latter  does  not  occur  very  often.  It  may  bo 
repGut(^d  several  times,  but  usually  ceik'tes  in  a  short  time.  Alt  has 
recently  expressed  the  view,  aud  tried  to  support  it  by  experimental 
investigation,  that  a  portion  of  the  cholera  toxins  is  excreted  by  the 
stomach.  If  this  is  also  true  of  cholerine,  we  may  look  ui>on  the 
decree  of  intoxication  in  the  latter  as  being  still  a  low  one.  For  the 
terminiitiou  of  oholerine,  as  of  cholera  nostras,  which  owes  ita  ori|^ 
to  a  similar  parasitic  infection,  is  as  a  rule  in  recovery.  It  U  true 
that  in  this  atl'ectiuu  some  sigus  of  a  grave  cholera  intoxication  may 
also  make  their  ajipearauce.  Thus  we  often  note  a  diminution  of  the 
iiriniiry  secretion  accompanied  by  the  presence  of  albumin  in  tlw 
scanty  secrftinu,  iiiid  Iieadache,  vertigo,  buzzing  in  the  ears,  and  i;ea- 
imd  doliility  may  exist  for  days  after  cholerine  has  run  its  courw;; 
the  fiuiftiniis  of  the  stomach  may  also  be  disturl»ed  tor  a  louj;  time. 
Ill  tliis  manner  perfect  convalescence  after  an  attack  of  cholerine  ia 
ftlway.s  a  luatter  of  some  time.  The  duration  of  true  cholerine,  ac- 
cordiuy  tn  the  i.bsprvations  made  in  Hamburg  during  the  year  1893, 
wiiH  from  I  mi-  Ln  fmir  days.  In  isolated  cases  the  attack  does  not  even 
last  one  day.  When  the  comma  bacilli  are  evacuated  by  the  iut**- 
tine,  the  airHctinn  lujty  speedily  be  recovered  from.  That  the  cholera 
biu'illi  may  leave  tlie  intestine  very  quickly  can  be  seen  from  the 
results  of  snine  very  careful  observations  of  cases  of  cholerine  made 
in  the  year  1M93.     Comma  bacilli  were  found  in: 


8  ciisca  iin  tlif  l.«t  ciuy  only. 
10    -      in  liitc  ioi  ilic  Uil   iloy. 
II     -        ■■          ■■        a,l      ■■ 
4     "        "          ■■        4ili    " 
:j 3tli    " 


3  cues  St  lalo  as  the  flth  day. 
I  case,      "  -        8th    " 

1  "        "  "        9iK    • 

2  cjiaes     "  "        lOMi    - 
2     -         -  ~        ISlh    - 


Thill  the  ctimiua  liacilli  ni.iy  remaiu  in  the  intestine  for  a  mncfa 
louder  time,  ami  that  their  juv-seuce  may  be  demonstrated  in  the 
stools,  has  idri'ddy  been  mentioned.  In  true  cholerine  this  conditioti 
does  in  it  seem  to  l>e  the  rule.  In  accord  with  this  statement  is  the 
observiition  that  tyjiical  i-holeriiie,  mucIi  as  is  seen  in  hospital  case*. 
loads  rarely  to  the  severe  form  of  true  cholera,  bat  itsually  ruus  iltt 
eoui'se  ixn  a  disease  siii  'jciierk,  in  which  death  occurs  as  a  nil©  only 
from  complications.  It  may  be  uryr-rl  ngainst  tliin  viow  that  chol- 
erine ill  the  cvi'iit  of  grave  infection  leads  so  rapidly  to  true  choler» 
that  the«e  caaes  sehlom  come  under  ()b3erTatioD  in  the  hospital.     The 
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fact  neverthelese  remains  that  we  do  meet  with  a  largn  uum1>er  nt  citses 
of  choleriuti  which  do  not  paHs  into  cholprn  graviw,  In  this  cnnuec- 
tion  it  18  worthy  of  Dote  that  when  an  (entire  family  h  iittacked.  one 
memljer  may  [lerhapH  1m>  taken  ill  only  with  iliairhfea,  amither  with 
t'holeriu*-,  and  ime  or  ni()ri'  nf  thi'  ntliers  will  have  true  cholera.  A 
similar  obBervation  has  been  made  by  Leljert  in  Ijis  report  of  cholera 
nt  Ziindi. 

The  (-vafuatioDH  of  a  true  choleraic  attack,  in  contrast  with  those 
of  the  comlitiouij  juat  couaidcreil,  Lave  the  app^iirance  which  has 
given  rise  to  the  term  rice-water  discharHea,  While  it  caunot  be 
doniod  that  yellnwish-i/iilored  dejections  frequpntly  preclude  Ihoae 
evacuatiouH,  yet  the  j>Gciiliar  (|Ualitiea  of  these  is  so  early  nmiiifestod 
tliat  they  may  be  deHi^uated  a.H  i'haracteriMtic  of  trnp  clKiIera.  These 
dejections  give  out  a  peculiar  insipid  o<lfir,  nuch  as  also  often  riaes 
from  the  opened  i>eritoucal  cJivity  of  a  budy  dead  from  cliolera. 
I'uder  the  microscope  thPHB  stools  are  found  to  routain,  asMe  from 
the  cholera  liacilli  which  are  geucially  prasciit  iii  liirn'-  ■inaiitities  in 
each  cover-t;lass  preparation,  various  other  micrnor^;auiHm8  of  difl'er- 
eat  and  vuryiun  f()rniH,  Init  eHppciall_\  (^rt'at  iiiuitititii-s  of  intestinal 
epithelium  and  niaasen  of  detrituH  with  lymphniil  cells. 

This  eji'f/ielifil  (Irn'i'imunfinii,  as  lias  Ihtii  already  mentioned  in  the 
section  on  imthology,  is  a  constantly  recurring'  auatomit-al  liudiiiy  at 
the  ailt'i|iaiea  of  jiersons  dead  with  cholera.  The  niucouH  nicnilirano 
of  the  intestine  is  denuded  of  its  epithelium  for  siuiie  ilistancc.  This 
condition  also  seems  to  me  to  Iw  the  caus"  of  the  tiravc  cholera  infec- 
tir>n.  Wo  are  aware  that  the  intestinal  epithelium  jn-espnts  the  most 
potent  i)rotcctionaj;"''n't  Ih"  intestinal  cnrileiitM.  which  arc  fri'iiueiitly 
of  no  indifferent  nature.  If  tlie  former  liecnmes  necrosed  \<\  the 
action  of  the  tosins,  the  mucosa  with  its  extraordinarily  rich  network 
of  vessels  beciiTucs  esposed,  and  an  ensoutially  gravf  process  is 
atarted  from  that  instant.  The  vil^d  prncoases  in  the  intestinal  canal, 
which  are  characterized  by  the  elective  ability  of  tht-  epithelium  to 
absorb  and  excrete,  simply  ffive  place  to  the  mechanical  laws  of 
diffusion,  such  as  arc  active  in  every  serous  nieinbranc  lacking,'  epi- 
thelium. Tlie  toxins  of  the  cholera  bacilli  enter  the  mucosa  in  larKO 
qaantttiea,  the  cholera  bacilli  lliemselves  preceding  or  fi>lhiwiii^',  and 
now  n  greater  distention  of  the  blood-vessels  and  l.vmphatics  of  the 
whole  injured  small  intestine  takes  place,  which  h'ads  to  that  rose- 
colored  or  purplish  tint  wliich  is  recnt,'ni/,pil  jis  charin'tj-ristic  i-ven 
after  deatli.  Griesin^er  rightly  empiiasizcB  the  fact  that  this  stasia 
involves  mainly,  and  'ifteu  only,  the  small  intestines,  and  not  the 
other  parts  of  the  portal  system,  that  the  liver  and  Hie  Hpleen  as  a 
rule  do  not  present  any  symptoms  of  rcnous  engorj;enieut,  and  that 
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awordiugly  certain  cunses  must  be  fireaeiit  in  tho  flniall  intcetiof 
which  iullueuL*  tliia  congeatiou  iiide penile utly  of  the  occmreUDes  in 
the  general  circulution.  This  cause  Griesiuger  believed  to  liaTU 
foiinil  in  the  (lesiccatioa  of  tiio  blood  circulating  in  the  small  itit«etiDe, 
which  \ivi  argued  would  greatly  thii'keu  it  iiiiuiediatuly  and  n^nder  it 
slow  of  mnvenieut.  If  this  view  of  Griesiuger  were  tJie  true  oiu?i,  tlir> 
])resencD  of  tlie  name  !iiiiki»li  or  purplish  tint  would  not  l>e  found  in 
the  tsiiitill  iuti'stlce  iu  those  la-sca  of  ilenth  fioui  (-lii>li>rii  in  which iw 
infuaiou  of  many  litres  of  normal  wait  solution  hud  been  jimctised. 
and  iu  which  ciwus  therefore  no  ijuestion  of  a  thiokeniug  of  the  blood 
could  1)0  rjiiaed.  It  hiia  not,  however,  been  possible  to  dcmoustrat^ 
any  difference  in  tliis  relation.  We  are  therefore  compellwl  to  rvfw 
the  great  disteutiou  of  the  vessels  to  the  direct  influenca  of  the  bacilli 
or  of  their  toxins.  That  the  great  distention  of  the  smaller  and 
smallest  arterioles  may  also  be  a  factor  in  the  production  of  Teuous 
stasirt  swruM  to  I)e  idausible  when  we  reniemlier  the  decrease  in  the 
velocity  nf  tlio  blood  current  and  the  transudation  which  takes  jiliuw 
iuto  the  intestine. 

The  'H-curiem-e  nf  an  active  congestion  of  this  Bt>rt  was  uot«>d  by 
Viichow  iu  his  esaminatiou  of  the  mucous  membrane,  and  eapeciallj 
of  its  glandular  ajipariitus,  iu  cases  of  cholera.  A  slowing  of  the 
circiilatinu  iiiiglit,  however,  also  olilniii.  if  the  toxins  of  cholera,  as  is 
prohdbly  the  case,  exert  a  jiaralyziug  iuHueuce  on  the  muscular  cost 
of  the  vrsscls,  If  this  be  true,  we  have  yet  to  explain  only  the  occur- 
rence of  transudation  into  the  intestiue,  which  we  must  assume  from 
the  copious  e\iiciiatious,  in  tlie  ulisence  of  the  ingestion  of  fluids 
Gricsiuyer  attempts  to  explaiu  this  by  iissuming  the  presence  ol 
poiMoiin  in  ihe  Mood,  which  lend  to  transudation  into  the  iutnttioe 
in  a  manner  similar  to  ihat  which  occurs  when  tartar  emetic  is  in- 
jected into  Uic  bloc)d.  We  cannot  reject  these  cnusideratituut  a* 
devoiil  ot  a  certain  busia  of  ]>robability,  but  another  explanation  mat, 
in  my  opinion.  Iw  fnund.  Wc  may  look  upon  the  contents  of  tliP 
body  and  I't  the  iiiU-nliui-  as  two  lluiihi  of  differeut  deusitiea.  which 
iifh-r  the  removal  of  the  cpithoHum  of  the  smidl  intestine  art.^  sepa- 
rated from  one  another  by  a  membrane.  Of  those  two  solntionii,  tbst 
iiisid'-  the  bmly,  namely,  in  the  bl<«>d  and  lymphatic  vessels,  iili- 
doublcdl,\  iM  under  a  higher  preMsurc  thau  that  withiu  the  inteatiue. 
It  tlicrefore  seems  iiuite  natural  that  fluiila  transude  into  Uie  intestiosl 
lumen  froiri  the  vessels,  while  Ihe  luxiiisof  cholera  and  other  prodwbi 
disintegration  difl'use  them.selves  from  within  tlio  inbeRtiiie  into  Ihi 
ly.  This  process  ia  also  demonstrated  by  the  preseuce  in  Urp 
•unt  in  the  urine  of  ^;rave  cholera  cases  of  an  iudi go-form iug  i*uh 
oe.     The  rice-water  matter  in  the  intestine  is,  however,  paasM 
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on  from  time  to  time  by  periHtalsis,  iiuil  ils  tlie  cholera  ImciUi  are 
freitueutly  left  beliiml,  tluH  prcHseaH  of  iliffusiou  uiav  ii^'aiu  repeat 
itself.  The  qitantity  of  Huid  diffuseil  frum  tLe  iuside  nf  the  bod; 
into  the  iiitestlniLl  lumeu  ih,  however,  h\  no  means  as  large  an  in  fre- 
(jnentl.v  supiioued.  To  cibtaiD  a  few  quarts  nf  the  iulestiiial  coiiteiits, 
I  was  obliged  to  collect  the  stools  of  maiiy  cholera  patients,  lis  well 
the  uatter  filliuf;  the  iut^stiues  post  ninrtem. 

That  the  presence  of  the  comma  Imrilli  within  the  ruihII  iuteatiiie 
plays  an  important  role  in  the  grave  attacks  of  cholera  is  with  cer- 
taiotv  established  from  what  lias  been  said,  and  finni  the  finding  of 
the  cholera  batiilli  iu  the  stools.  Examination  for  cholera  Iwicilli,  iu 
seventy  cases  of  severe  cholera,  yielded  the  following!  results:  Coinum 
bacilli  were  found  in : 

1:1  coses.  S  folbl.  on  Ihu  lit  liiiy  mily.        1       'J  i'uau&,  1  rnlui,  as  liitv  u»  the  IIILti>li>3*. 
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*  [n  il>la  ooiK  rtiif  liacllli  wcrp  ToijlUl  Lii  TurrTii'il 
■loolii. 

If,  after  dediictinj;  the  fatal  cases,  we  compare  this  table  with  that  of 
cholerine  on  a  jirec-ediny  page,  we  fiml  Hint  in  I'lu-ilerini-,  in  53  [ler 
cent.,  the  cholera  bacilli  were  (iresent  iu  the  stools  diiriiifi  three  da,\H 
only,  and  in  17  per  ct?tit.  for  a  longer  iieriud,  at  Uie  Inunest  up  to  twclvo 
daVH.  On  the  other  hand,  in  true  cholera  the  presence  nf  cnninia 
bacilli  in  the  stools  terminated  only  in  "^7  per  cent,  of  the  cases  by  the 
end  of  the  third  day.  wliile  in  G'A  jicr  rent,  the  ci'niniu  Imcilli  were 
titill  piissed  in  the  sfuol.s  after  the  third  day,  and  in  tin-  dJllVreut 
rases  from  that  up  to  the  twenty-fourth  (hiy.  These  ti^'iires  |>rove  to 
a  certainty  that  the  ariwe  aspect  of  clicilcrii  is  conjnincd  with  a  hinder 
stay  of  the  cholera  bacilli  in  the  iiitewtiual  canal.  It  strikes  me  as 
being  of  especial  importance  that  iu  the  stools  in  whiit  was  formerly 
called  clmlera  typhoid,  which  were  uearlv  alwais  iirewi'iit  altlmuj^h 
not  so  fretpieut,  comma  bacilli  could  alway-s  be  demonstrated.  This 
occurreil  with  perfect  regularity,  in  contradistinction  to  the  uepttive 
reanlts  obtained  with  the  same  regularity  in  the  Iiv;ht  secondary  forma 
of  diarrhoea, 

Afl  the  cholera  bacilli  rapidly  diaapi)ear  on  perfect  recovery  from 
tnio  cholera,  their  coDtinual  presenee  in  the  grave  form  of  Ihedisease 
must  be  regarded  an  of  soino  importance.     Dasiiiy  my  views  oii  thig 
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reeult,  &s  well  as  ou  a  clinical  and  patliologico-iiiiiktomica]  study,  I  am 
oomitelleil  t*i  Innk  on  the  coniatose  condition  following  cholera,  tiic 
old  cliolera  typbuid,  as  a  soi-t  of  chroiiic  cholera  intoxication. 

We  cauiiot,  it  in  true,  determine  the  number  of  comma  bacilli  ia 
the  intestine  from  the  mere  presence  of  them  iu  the  ilischat>;68.  In 
those  cases  in  whicli  comma  bitcilli  were  fciiiud  in  the  dejeiitious  tfu 
to  fourlt<eu  iliiyct  after  tho  attack,  their  number  seeroa  to  have  be«ii 
very  small,  wliile  we  frequently  meet  with  very  large  Diimbera  in  tho 
more  severe  and  recent  cases;  however,  some  of  these  aeem  to  be 
destroyed  iu  the  deeper  ]iarte  nf  the  intestine,  as  tlie  entire  numhvr 
of  comnin  bacilli  contained  in  the  fresh  preparatioD  cannot  alvs.vs 
be  developed  in  the  cultures. 

OcvHsioujiIly  the  liacteriolo^^ical  examination  will  give  a  ne^attn 
result  ou  the  lirst  day,  and  a  positive  one  only  on  the  second  «r 
third  diiy.  a  kuinvledwe  of  which  fact  should  lead  us  to  employ  great 
care  in  ba»iu^  a  dia|j;ui.isis  upon  such  an  esaniiuatiou. 

In  a  typical  attack  of  cholera  the  stools  early  take  on  a  rioe- 
wuler-like  )i]>]i<'itrauce  as  already  mentioned,  and  they  may  siso  retain 
this  character  duviuj^  the  whole  course  of  cholera.  At  times,  howerer, 
an  admixture  of  blood  is  early  discovered  in  the  dejections.  If  the 
amount  of  lilnoii  remains  moderate  its  pi-esence  in  the  stools  is  not 
a  directly  dangerous  symptom,  but  its  appearance  at  all  events  leads 
us  to  Husjiect  the  presence  of  hemorrhagic  infarctions  iu  the  int««- 
tiuid  wall,  hut  espi'i-ially  iu  tho  follicles.  Should  the  blood  in  the 
ili'jecttnus  iiici'ease,  or  should  the  latter  take  ou  a  siui)^iuo-)>iimlent 
chariK'ter  twcompauied  by  a  fetid  cadaveric  odor,  a  iHphtheritic  affec- 
tion of  llie  wall  of  tlie  iute.stine  may  be  susjiected.  wuch  as  has  already 
been  di'Hcril'i'd  in  the  section  ou  patlinloj^ical  anatomy.  Thesfi 
cliaii^cK  naturally  carry  with  them  au  es]>ecially  unfavorable  prog- 
uoais. 

A  tentative  pro^niosia  may  also  bn  Itased  upon  other  appearanoM 
of  the  stool,  Moderatel.\-  freipient  watery  stools,  which  still  retain 
some  I'olnr,  aw-  of  a  ^-ood  proyuosifi,  but  more  unfavorable  are  tho 
typical  rice-wati>r  evncualiourt.  especially  if  tliey  are  very  cnpioiM. 
On  the  other  hand,  infrequeut  evacnatitms,  while  the  intestines  atUl 
contain  ninch  fecal  matter,  are  of  imfavorable  import,  e»{>e(^iallf  if 
the  othfr  symptoms  continue;  a  comidete  cessation  of  the  dejectiou, 
under  these  cnnditinns.  U  decidedly  unfavorable.  Should  tbe  stools 
a^aiu  reRUJiie  ji  biliary  tint,  this  may  be  looked  upon  in  general  ass 
favorable  sy  mptom. 
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The  Stomach. 

In  casee  of  simple  choleraic  diarrhoea  the  hmctious  of  the  stom- 
ftcb  may  remaiu  uudistnrbeil.  TLe  tougiie  and  tuete  are  normal, 
the  api>etite  is  not  diminislied,  there  are  uo  eructations  from  the 
stomach,  and  no  sensation  of  pressure. 

In  cholerine  the  stomach  is  usually  more  deeply  iuvolved.  In 
this  case  anorexia  and  a  sensation  of  pressiire  over  the  stomach  may 
precede  for  some  time  the  real  attack.  After  this  romHiiuj  occurs, 
either  accompanying  or  following  quickly  the  diarrhu'al  evacuations. 
The  vomited  matters  consist  at  first  only  of  remnants  of  fuod,  later 
these  will  probably  be  mixed  with  bile,  the  taste  of  which  the  patient 
describes  as  exceedingly  bitter.  Finally  there  may  be  vomited  a 
whey-like  or  rice-water-like  Huid.  This,  however,  occurs  mucli  more 
rarely  in  cholerine  than  in  the  severe  form  of  cholera.  We  have 
learned  above  that  the  stomach  in  very  few  exceptiouiil  canes  iiresenta 
the  same  grave  changes  that  are  seen  in  the  small  isti'Htine,  namely, 
extensive  necrosis  and  hemorrhagic  iufarctiouH  of  the  umcous  mem- 
brane. In  cases  of  this  kind  the  affeetifiu  of  the  stomach  may  be 
directlj'  responsible  for  the  vomiting.  In  the  greater  number  Lif  cases, 
however,  this  is  met  with  when  no  grave  lesioua  of  the  stomach  are 
preeeut.  The  stomach  empties  itself  with  surprising  ease  and  raiiid- 
itr.  Should  the  vomiting  continue,  a  distressing  singultus  may 
follow.  Disgmtt  for  food  and  nausea  will  usually  not  remain  absent 
when  the  vomiting  is  of  longer  duration.  The  precordial  distreBS 
which  is  present  in  a  severe  case  and  the  fi^eling  of  rtressurp  over  the 
stomach  cannot  probably  l>e  referred  to  the  stomach.  At  all  events, 
the  vomitiitg  should  not  lie  looked  upon  as  a  siijtium  iimli  tDiiiiiis; 
the  imjireBsioii  it  gives  is  rather  that  the  patients  must  feel  easier 
after  a  thorough  emptying  of  the  stomach.  Oriesinger  thinks  that  a 
long  continuance  of  the  attack  of  vomiting  should  be  looked  on  rather 
as  a  favorable  than  as  an  unfavorable  sigu-  This  naturally  does  not 
apply  to  the  vomiting  of  blood,  which  probably  makes  its  appear- 
ance only  in  cases  of  grave  infarction  of  the  gastric  nr  intestinal 
uucoua  membrane. 

The  vomited  matter  has  frei^uently  been  examined  chemically. 
The  presence  of  nrea  and  ammouiii  in  it  has  given  rise  to  the  idea 
that  a  »-icarious  excretion  of  the  products  of  metabolism  normally 
evacuate<l  through  the  kidneys  was  performed  by  the  stomach.  I 
have,  however,  frequently  met  with  similar  findings  of  urea  imil  am- 
taonia  in  cases  of  simple  nervous  vomiting,  so  that  the  results  of 
these  examinations  of  the  vomited  matter  have  not  deroonstrivted 
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speeifie  funotioaal  disturbances  whicb  can  be  ascribed  to  cholctm 
alone.  An  experiment  aadertakon  by  Alt  iu  18t>2  U  of  ti^reat  interast 
Alt  believes  that  an  excretion  of  the  cholera  polsou  in  accompliabed 
by  the  mncoua  membrane  of  the  stomAoh,  much  in  thi>  same  inanpt^r 
as  bus  also  boea  demoustratetl  in  tlie  case  of  morphine.  He  also 
claims  that  he  has  extracted  the  cholera  poison  from  tlie  votnitrd 
matter.  Tht^^o  results,  of  which  we  of  course  oeetl  corroboratioci.  are 
very  interesting  and  sigmficout.  They  wotdd  explain  the  improved 
condition  of  tlie  patient  aftor  the  vomiting,  and  enable  ua  to  andei^ 
stand  more  readily  the  fact  that  many  patients  clamor  for  Uqoida  ia 
spite  of  the  vomiting  which  is  sure  to  follow. 

The  vomiting  which  comes  on  in  the  lator  stage*  of  cho)et«,  the 
stadium  comatiwiim,  has  been  freciuently  explained  as  tJ  oiksuo 
nature.  We  ohall  hare  to  examine  this  question  more  in  detail  in 
the  course  of  our  dincutwion  of  the  renal  functions.  It  is  quit? 
likely,  however,  that  we  also  have  to  deal  here  with  similar  OUISM  ud 
changes  as  in  the  earlinr  stages  of  cholera. 

The  Circulatory  Sifxtem  aitd  the  Temprrttiun. 

Symptoms  on  the  part  of  the  circulatory  system  and  of  tbe  btil 
regulators  are  constant  in  cholera.  Tlie  simple  form  of  cholerine 
prvseuts  the  latter  in  a  slight  duigree  only.  First,  {MUpitaticin  nf  tbt 
heart,  a  general  beating  of  the  arti^rios,  nud  a  feejiug  of  apprfheosicB 
usually  make  their  appearance.  Very  soon,  however,  a  wenkeoing  of 
the  circulation  is  nildod,  particularly  iu  a  grove  attack  of  cliolna. 
Frequently  this  is  preoede>l  at  first  by  an  increase  of  cardiac  ■etica, 
which  may  attain  90  to  I'JO  beats  to  the  miuute.  Then  the  heart  beat 
grows  less  strong  and  the  arterial  pulse  becomes  remarkably  weaker. 
This  may  be  soon  vaont  ilistiuctly  iu  tlie  rHi.Ual  pulse,  which  beooaai 
thready  and  may  disappear  altogether  when  the  arm  is  noised.  Tke 
carotid  pulse  also  becomes  weaker.  Tlie  aame  may  tie  aud  a{  tlw 
second  sound  of  the  heart.  It  was  notice<l  in  the  early  ^udemicik 
specially  by  DielTenlMch,  that  the  arteriee  which  had  been  AxpcHtd 
by  an  incision  were  narrow  and  small,  that  they  very  rarely  emitted 
a  full  stream  of  bright-red  blood  on  puncture,  but  as  a  rule  bled 
very  little  or  not  at  all,  and  when  isolated  were  totally  empty  of 
blood.  These  symptoms  may  prolwbly  Im>  exjilaiued  solely  by  a  cos- 
tinnally  increasiiig  debility  of  the  heart's  action.  This  debility  leadl 
to  a  marked  decrease  of  pro-iwunf  throughout  the  whole  arterial  sys- 
tem, of  the  greater  as  well  as  of  the  lecuter  circulation,  aivl  following 
both,  the  tem[>eruture  of  the  viurfuce  seems  to  decrease.  At  the  sane 
time,  an  accumulation  of  bliiod  takeA  place  in  the  venous  syvtaa. 
This  distorbaiKe  of  the  circulation  keeps  pace  with  the  intenrity  ol 
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thft  intoxication,  so  that  the  condition  of  the  radial  pulse  becomes  of 
grout  importance  for  tho  diaguosis  and  prognoaia  of  choleru  gravis. 
Wlien  the  first  grave  attack  of  cholera  lias  passed,  the  circulatory  dis- 
tnrbances  ideo  disappeaj'  rapidly  as  a  rule;  the  i)ulae  rises  iu  strength 
and  again  becomes  bounding,  being  sometimes  accelerated,  at  other 
times  retarded,  and  occasionally  hard,  in  isolated  instances  dicrotic; 
these  variations  in  the  character  of  the  pulse,  however,  have  no  posi- 
tive prognostic  significance. 

In  proportion  as  the  blood  in  the  arterial  system  is  reduced  iu 
volume  the  venous  system  becomes  more  and  more  engorged,  in  con- 
sequence of  the  diminished  I'ls  a  Icrgo  of  the  after-pressing  capillary 
blood  and  the  weakened  cardiac  action.  Even  fiom  the  veins,  when 
incised,  the  blood  does  not  usually  flow  freely,  and  these  vessels  may 
in  the  algid  stage  of  cholera  be  exposed  and  traced  as  iu  the  dead 
bod\'.  The  venous  system  of  the  abdomen  seems  moreover  to  con- 
tain most  of  the  blood;  the  great  veins  in  the  neighborhood  of  the 
heurt  are  usually  filled  with  dark  blood  of  the  color  of  tar. 

The  diminution  or  absence  of  the  arterial  circulation  iu  the  skin 
leads  to  two  symptoms  that  are  probably  also  met  with  similarly 
iu  other  circulatory  disturbances,  namely,  a  cooling  of  the  body 
and  cyanosis.  The  latter  is,  however,  only  rarely  found  ao  intense 
and  so  distinctly  marked  in  any  other  disease  as  iu  cholera.  This 
stage  of  cholera  is  designated  the  nl<ji(l  sf<tf/t\  The  patient  is  cold  to 
the  touch,  a  cold  sweat  covers  the  skiu  and  makes  the  sensation  of 
cold  appear  yet  greater  than  it  is  in  reality.  The  temperature  never- 
theless is  usually  distinctly  lowered  at  this  time.  Thin  is  more 
marked  at  first  in  the  peripheral  poiiiona,  so  that  the  axillary  tem- 
perature will  be  found  relatively  lower  than  the  rectal.  A  marked 
difference  between  the  inside  of  the  body  iind  the  periphery  does 
not,  however,  as  a  rule  long  esist.  The  rectal  temperature  also 
decreases  ope  to  two  degrees  Centigrade  (two  to  three  luid  a  half  de- 
grees Fahrenheit),  and  later  this  fall  is  probably  increased.  Natu- 
rally, the  radiation  of  heat  towards  the  periphery  is,  as  Barenspnmg 
has  also  emphasized,  markedly  dimiuislied.  That  the  peripheral 
parts,  however,  participate  chiefly  in  the  general  lowering  of  the 
temperature,  that  the  feet,  the  hands,  the  legs,  and  the  arms  are 
especially  cold  to  the  touch,  is  once  more  mentioned  here  for  the 
sake  of  completeness.  The  nose  aud  forehead  likewise  are  exceed- 
ingly cold.  The  patients  themselvea,  on  the  other  hand,  complain 
of  ft  feeling  of  heat  and  even  of  burning.  It  was  therefore  believed 
that  the  coldness  of  the  surface  was  coincident  with  a  rise  of  the 
internal  ti>miterature.  But  although  there  are  exceptional  aud 
usirnll}-   mild  cases   of   cholera  iu  which  the  body  temperature  ia 
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elevated,  there  is  ulwaya  in  Uie  alf^id  8la^  a  lowering  of  tbs  Im^ 
peratiire. 

The  cnuHos  for  tlicso  diaturbanoes  of  the  circuUtion  aod  of  beat 
reKolatiou  have  been  widely  disctisfted.  The  great  amoont  of  water 
lost  by  tliv  body  iiud  tb«  r««ultiii|;  inspi88ation  nf  tli<?i  l.>Kiod,  aad 
alito  the  cooling  of  tJie  blood  in  the  peripheral  portions,  have  beat  <Sm- 
cuh»lh1  an  factora  leutliug  to  tliiti  roaolt.  Bieroooki's  rMoarelMS,  hy 
wliiiih  he  (leinonstrated  an  increase  not  only  of  the  leucocyte*)  bat  abo 
of  the  roil  bkiud  cuntiisclm  iu  the  blood  of  choleru  suffert^re,  nm 
accord  witli  thia  theory. 

Thusu  fnctoTx  nm  not  ^nfticieut,  however,  to  explain  tlie 
degree  of  cardiac  faihtre.  Griesinger  luiys  that  it  ia  not  altogeUwr 
impu»itibl«,  indeed  it  is  probable,  that  this  is  due  to  a  priioary  action 
of  tlie  poiaon  on  both  the  Inteetlue  and  the  heart,  an  action  which 
c&imut  bo  i]uestioued  iu  the  cane  of  many  oth<ir  poiaoua.  It  Is,  how- 
ever, mach  more  plausible,  he  coatinnes,  to  aastuue  that  it  is  a  sort 
of  sympathetic  action  proceeding  from  the  iut««tiiH>,  a  view  that  is 
supported  by  the  analogy  of  the  depre«»ed  cardiac  action  following 
an  acute  obatijMiUon  wliich  apimunt  now  and  then  iu  isolated  casea  of 
severe  poisoning.  Tlie  peculiar  effect  up<^)n  the  circulation  of  ^-arioos 
grave  disordurx  of  the  abdomiuul  organs,  and  luLrticularly  of  the  peri- 
tooenm,  lends  furtlier  proltability  to  thia  theory.  Whether  this 
action  ia  dependent  on  nervous  influences,  or  on  afaeorption  c^  noxioos 
snlwtanccs  from  the  intestinal  canal,  must  at  present  still  remain 
doubtful.  Although  nervous  influenoee  may  aUo  play  a  role,  a 
poisonous  action  of  the  cholera  bacilli  must  under  all  circumstaocm 
be  looked  upon  as  proven,  since  Pfeiffer  was  able  with  a  very  small 
quantity  of  i>erfectly  frceh  cultures,  about  eighteen  hoars  old,  to  pn>- 
duce  the  disease  by  intraperitoneal  infection  in  guinea-pigs.  The 
diaeese  was  demonstrated  one  and  a  half  to  two  hoor^  after  iofectioa, 
the  animals  remained  quietly  huddled  together,  the  temperatun'  at 
the  intestine  was  lowered  two  to  three  degrees  Centigiade,  there  were 
fibrillary  twitcbings  of  the  muscles,  and  deatli  occnrred  with  a  stiQ 
grvator  fall  of  temperature,  which  often  wont  down  to  30°  0.  (86'  F.) 
and  l>elow.  As  there  was  no  (jueation  in  this  iufcctioQ  c^  any  iuhiiti- 
nal  disease,  diarrhoea,  loss  of  fluids  from  the  body,  etc.,  and  aa  the 
vibrios  were  as  a  rule,  or  at  least  frequently,  absent  fmm  tlio  peri- 
toneal  cavity,  the  symptom  complex  could  be  referred  only  to  the 
action  of  some  poison.  The  great  similarity  of  theee  symptoms  willi 
those  of  the  algid  stage  of  cholera  is,  however,  seen  at  once.  .VltlxM^ 
the  latter  becomes  thus  somewhat  clearer  to  our  mind,  with  its  peml- 
iar  symptoma,  we  are  still  for  the  present  unable  to  find  any  aimilor 
explanatioQ  for  the  comatose  stage,  tlie  aon^Alled  cholera  typhoid 
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Tbnt  comma  Imcilli  were  always  foimd  iu  this  stage  in  our  experi- 
meuts  at  Hamburg,  either  iu  the  dejections  or  in  the  intestinal  canal 
poet  mortetu,  has  been  mentioued  above.  If  we  should  now  assnme 
a  poisonous  action  of  the  comma  bacilli,  we  should  have  to  admit  its 
preseuce  also  in  tlie  comatose  stage.  It  is,  hnwever,  surprisiut;  that 
the  toxin  should  show  its  action  in  two  very  dissimilar  ways,  at  one 
time  in  the  algid  stage  ami  then  again  in  tlie  com.itose  stage.  It  may 
be  now  ttikeu  for  grauteil  that  the  eud  of  tlie  algid  stage  is  deter- 
mined by  the  fact  that  tbe  amonut  of  toxin  circulating  iu  the  blood 
has  diminished,  oi-  that  the  body  has  become  accustomed  to  the 
action  of  the  poisou,  either  because  this  lattt-r  is  elaborated  iu  loss 
concentrated  form  or  because  some  substances  are  generated  which 
antidote  the  action  of  the  toxius.  Iu  this  mauuor  we  should  Im  able 
to  explaiu  cue  part  of  the  so-called  cholera  typhoid,  especially  if  we 
are  comjielled  to  deny  uriemia  as  a  cause,  as  we  shall  ex|)laiu  more  st 
l&ugth  below.  This  chrouic  intoxication  must  certaiuly  Ixi  iucreused 
still  more  by  another  conditiou.  The  epithelium  of  the  iutostiual 
canal  in  these  grave  cases  is  nearly  entirely  exftiliated,  and  tlie  nox- 
ioHH  matters  contained  lu  the  iutestiual  contents  become  diffused 
through  the  blood-vessels  and  the  lymphatic  avHtem,  in  con.sei^iuence 
of  the  great  injury  to  the  mucous  membrane.  That  a  great  number  of 
substances  are  present  iu  the  iuterior  of  the  intestinal  canal,  whose 
entrance  in  the  bod\'  must  conduce  to  grave  diHtiubances,  need  hardly 
be  emphasized.  Thus  tlie  chronic  intoxication,  or  the  cholera  ty- 
phoid, may  very  probably  be  due  to  an  accumulation  of  various  poi- 
sons in  the  body,  the  conditiou  being  aggravated  by  the  fact  that 
the  changes  in  the  kidneys  in  all  piobability  increase  the  ditHculty 
of  the  excretion  of  these  substances.  In  the  same  way  may  be  ex- 
plained the  appearance,  i-are  it  is  true,  of  cnma  iu  cholera  nostras. 

Thn  Jivniiimlfrij  (Did  ]'ocal  Orijana. 

Disturbancea  of  reapimtion  play  ouly  a  secondary  role  iu  the  true 
symptom  complex  of  cholera.  In  a  severe  attack  of  clioL-ra  the 
patients  fretjuently  complain,  it  is  true,  of  a  feeling  of  constriction 
Bud  oppressiou  of  the  cheat,  and  also  of  difticulty  iu  respiration.  Au 
increase  in  the  rapidity  of  respiration  i^  usually  not  present,  how- 
ever. PercusHion  and  anarultatiou  demoustrate,  in  the  absence  of 
these  complications  alreadi'  mentioned,  a  normal  condition.  Not- 
withstanding this,  the  patient's  com|)l»iuts  may  rent  on  a  true  basis. 
Should  the  propulsive  power  of  the  heart  become  paralyzed,  ita 
eflfects  M'ill  be  manifested  in  the  pulmonary  circulation  by  a  slower 
current  of  blood  iu  the  luugs.  The  small  amount  of  blood  in  the 
pulmonary  arteries  also  leads  to  the  result  that  the  blood  becomes 
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more  and  more  deficient  in  oxygen,  a  coudition  wliicli  is,  as  a  role, 
met  with  subjectively  and  objectively  in  all  similar  affectionu. 
Whether  with  thia  there  is  nlao  a  disturbanue  of  the  oxyj^jenation, 
dae  to  the  toxins  of  cholera,  cannot  be  positively  stated  at  the  present 
time.  The  view  of  Emmerich,  tliat  the  formation  of  nitrites  aud 
methromoglobinuria  accompany  cholera,  has  certainly  not  been  con- 
firmed by  other  observers.  The  dark  blood  of  cholera  may  be  con- 
verted, Ity  shaking  with  air,  into  a  perfectly  bright-red  condition,  and 
the  typical  bands  of  methEemogloblu  are  not  present  iu  the  si^ecinmi 
of  the  blood  in  cholera. 

The  complicatious  of  cholera  with  diseases  of  the  respiistoTv 
organs  have  alrea<ly  l>eeD  discussed.  That  the\'  are  of  a  secou^lair 
nature,  and  not  connected  with  a  ])rimary  pulmonary  localizatioD  of 
the  cholera  bacilli,  has  been  sufficiently  demonstrated  by  former 
obsen-ers. 

We  will  mention  here  only  the  vo.t:  cholerica.  We  have  already 
demonstrated  in  the  section  on  pathological  anatomy  that  quiU) 
marked  degenerative  changes  may  occur  in  the  laryngeal  muscles,  a 
fact  whicli  was  demonstrated  by  the  studies  which  Boltz  conducted  in 
the  New  General  Hospital  at  Hamburg  in  1892.  These  processes 
might  easily  he  thought  to  bo  in  relation  with  the  hoarse  voice  met  with 
in  cholera.  We  were  able,  however,  by  intravenous  and  subcutaueouB 
injections  iu  the  algid  stage,  to  cause  the  disappaarance  of  this 
hoarse  voice,  together  with  the  other  grave  symptoms.  We  are 
therefore  obliged  to  a.s.sumo  that  the  disturbauces  of  the  circulation  iu 
the  muncnlar  tissue  have  produced  the  peculiar  debility  and  the 
paresis  and  jiaralysis  of  the  vocal  cords  observed  by  Matterstodc 

The  Kitlneys. 

The  participation  of  the  kidneys  in  the  cholera  process  has  for  a 
long  time  been  the  subject  of  scientific  interest.  The  generally  total 
sui'/'ir.'isiuii  "/  iij-iiir  at  the  very  Ijeginning  of  cholera,  tlie  subsequout 
appearance  of  albumin  and  cylindrical  caste  in  the  urine,  and  the 
similarity  of  the  secniidiiry  chnleni  symptoms  to  those  of  unemi*. 
have  again  and  again  drawn  attention  to  the  kidneys.  We  need  only 
mention  the  studies  of  Oriesiuger  and  Lebert  in  this  field.  In  the 
first  stage  of  cholera  the  symptoms  of  an  involvement  of  the  kidueys 
are,  it  is  true,  overshadowed  by  the  grave  general  symptoms.  The 
only  symptom  pointing  to  an  afi'ection  of  the  kidneys  is  anuria, 
which  is  nearly  always  met  with  in  ty|)ica]  cases  of  any  severity 
whatever.  It  would  nevertheless  be  venturesome  to  diagnose  from 
this  single  symptom  a  tme  tlisease  of  tlie  kidneys,  as  it  is  probably 
flufficiently  known  that  anuria  lasting  one  to  two  days  may  be  present 
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in  other  diseases  wLicli  are  accompauied  by  a  profuse  diarrho?ft.  If 
therefore  a  greater  importance  is  ascribed  to  the  uiiurin,  of  cholera, 
this  is  only  because,  as  the  case  y;oe&  on,  still  other  H.viuptoms  make 
their  appearance  which  point  to  tho  kidneys. 

That  anuria,  however,  belongs  to  the  clinically  important  symp- 
toms of  Asiatic  cholera  may  be  seen  by  the  following : 

Li  about  3,000  papers  on  the  cholera  «|uestiou  which  I  have  es- 
amineil,  I  find  mentioned  in  only  (108  cases  that  no  anuria  was  present 
dariDR  the  first  few  days  of  the  diseH^e.  The  amount  of  urine 
voided,  it  is  true,  was  often  small ;  in  one  case  it  amounted  to  only 
20  c.c,  or  6  drachms.  Out  of  these  (iOH  cases,  33  died — thus  furuish- 
ioK  a  mortality  of  4.7  per  ceut. 

It  may  be  said  that  some  of  these  numerous  cases  which  are 
marked  as  not  having  suffered  from  anuria  were  not  cases  of  cholera 
at  all,  that  at  the  height  of  the  epidemic  an  examination  for  the  pres- 
ence of  comma  bacilli  was  not  made  in  all  cases.  Several  mild  cases 
of  cholera  are,  however,  recorded  in  wliich  a  seemingly  normal  ex- 
cretion of  urine  was  present  in  spite  of  the  presence  of  comma  bacilli. 

A  number  of  such  cases  were  observed  in  the  great  August-Sej)- 
tember  epidemic,  and  more  exact  observations  were  also  made  iu  the 
small  epidemic  of  December  aud  January.  In  thirty-two  cases,  we 
find  three  in  which  comma  biu^illi  wore  present,  wLich  were  aud  re- 
mained free  from  anuria;  iu  three  cawes  the  comma  bacilli  made  their 
appearance  in  the  stools  during  the  course  of  the  anuria,  the  escretion 
of  urine  not  presenting  any  change,  aud  eight  cases  showed  anuria  ou 
the  first  day  only  of  the  disease,  the  excretion  of  urine  being  perfectly 
siiflScieut  during  the  remainder  of  the  attack.  Of  the  latter  cases, 
only  two  showed  albumin,  the  rest,  as  well  as  those  mouUoued  above, 
were  free  fmm  albumin.     All  these  cases  eudoil  iu  ri'Covery. 

OpjKJsed  to  these  caaes,  which  presented  n  seemingly  nonnal  or 
uearly  nonnal  excretion  of  uriue,  auuria  was  present  in  1,031  cases, 
690  of  which,  therefore  57.2  per  cent.,  resulted  in  death.  If  we, 
however,  take  into  consideration  those  cases  in  wliich  anuria  existed 
longer  than  two  days,  we  find  Hi>  deaths  in  '2l'>H  cases.  This  will  giva 
ua  a  mortality  of  31.5  ]ier  ceut.,  while  all  the  cases  of  cholera  which 
lived  longer  than  the  first  two  days  furnish  ns  with  only  22.5  per 
cent,  of  fatal  citses. 

We  ought,  therefore,  to  look  upon  the  excretion  of  urine  as  a 
symptom  of  great  prognostic  significance  in  cholera,  iu  so  far  ns  a 
normal  or  nearly  normal  excretion  of  urine  during  tlie  first  or  second 
day  of  the  disease  allows  of  a  com|»aratively  favorable  prognosis. 

This  symptom  is  naturally  connected  with  tin-  chauj:es  which  the 
kidneys  undergo  very  early,  perhaps  a  few  hours  after  the  commence- 
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ment  of  cholera,  and  which  have  iilreacly  beeu  described  in  the  section 
ou  pathological  auatoiu.v.  A  severe  mvolvemeut  of  the  kidneys,  at 
all  eveuta,  does  uotexclnde  recovery.  In  two  coaea  in  which  for  a 
long  time  the  stools  were  semisolid,  the  first  eeeretiou  of  urine  vag 
noted  only  in  the  twelfth  and  fifteenth  day  respectively,  althongli  it 
should  not  l>e  forgotten  that  sniiill  quantities  of  urine  were  doubtlees 
voided  with  the  stools.  Anuria  of  three  to  seven  days'  duration  is 
nothing  unusual  in  cAsea  of  cholera,  in  those  which  end  in  recovery 
as  well  as  in  those  which  terminate  fatally.  Those  casee,  however, 
in  which  aunria  disappears  eaity  have  a  more  favorable  prognosis, 
although  there  is  by  no  means  a  fixed  ratio  between  anuria  and  a 
fatal  issue.  The  proportion  of  those  who  die  while  the  urinarv 
secretion  is  copious  to  those  who  die  with  symptoms  of  auuna  or  a 
very  marked  decrease  ol  urine  is  about  as  4  :  6.  The  amount  of  aime 
first  ])assed  is  usually  small,  iu  some  cases  amounting  to  only  'X)  or 
SO  c.c,  for  example,  in  others  a  much  larger  amount  (400  or  500  c.c.( 
is  pasHed;  but  the  voiding  of  a  large  quantity  of  urine  at  one  time 
after  an  anuria  lasting  several  days  is  the  exception.  In  one  case, 
however,  an  excretiim  nf  S.iiOO  c.c.  (7  pints)  of  urine  was  oliserved  on 
the  third  day  after  an  anuria  lasting  two  days.  The  specific  gravity 
was  1.020,  and  this  urine  as  well  as  that  voided  on  the  following 
ilays  contained  albumin  and  many  hyaline  casts. 

The  nriue  pa.s.'ied  first  is  turbid,  as  a  rule,  and  of  a  yellow  to  n 
brownish  tiolor,  but  the  sjiecific  grarity  is  not  always  very  high.  Not 
infreiiuently  it  is  higher  iu  tliti  urine  first  secreted  than  in  that  of  tlie 
following  day.  Specific  grarities  of  1.020  or  1.015  are  not  altogether 
exceptional.  The  presence  of  albumin  in  the  urine  during  the  first 
few  days  after  the  attack  is  nearly  the  rule  in  cholera,  la  one  case 
with  a  favoniblij  termination,  albumin  was  present  as  late  as  the  four- 
teenth d;iy  of  the  disease,  anuria  having  jiersisted  for  three  days. 
The  Hpt'fific  gravity  in  this  Ciise  tell  in  the  course  of  eleren  days  from 
lA)-2r>  to  l.mft.  The  amount  of  urine  rose  from  1,300  to  2,200  c.c. 
(40  to  70  ounces). 

MiiToscoiiical  cxariiiuatiou  shows  the  presence  of  hyaline  or  gran- 
ular epitht'lial  casts,  rarely  mixed  with  blood  corpuscles.  No  constant 
dillVreuci^  is  uc)tR<l  iu  Hie  number  of  casts  Ix^tween  the  cases  which  run 
a  favnnible  uud  thnse  which  run  an  unfavorable  course. 

Although  the  grave  iuvulvomeut  of  the  kidneys  cannot  therefore  be 
looked  Upon  as  the  tme  cause  of  au  unfavorable  issue  in  the  lat« 
stages  of  cholera,  the  idea  is  nevertheless  justifie*!  that  it  plays  an 
iraportaut  part  iu  the  course  of  the  disease,  and  that  the  comatoiie 
stage  especially  may  be  referreil  to  it.  It  seemed  desirable,  there- 
fore, to  observe  the  conditions  under  which  excretion  of  urine  and  the 
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mtro)^iious  end-products  of  metabolism  occurred  in  cases  of  coma 
foUowiuij  cliolera,  and  to  compare  tlie  results  with  similar  comatose 
processes  iu  otlier  affections.  As  regards  the  urinarj,  secretiuu,  we 
may  meutiou  the  fiudiugs  in  the  case  of  two  patients  with  cholera 
who,  in  spite  o[  a  copious  secretion  of  urine,  became  comatose  and 
remained  so  to  the  end. 
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In  each  of  tbcw  cases  conm  occurred  uo  tlie  seveutti  dnv. 

In  these  two  fatal  cases,  therefore,  coma  made  its  appearance 
while  urine  was  beiun;  secreted  and  coutiiiued  while  the  secretion  was 
abundant. 

In  the  following  case  death  abo  took  place  in  coma,  while  there 
was  still  a  copious  secretion  of  uKue. 

Adlang,  34  years  old.  peddler.  The  patient  became  ill  during  the 
night  of  August  2yth  to  30th  with  diarrha-a,  vomiting,  and  ciiiuips  iu 
the  CJilves  of  the  legs.  He  waH  taken  to  the  New  Oeueral  Hospital, 
and  improved  slightly  up  to  yeiiteiiiber  1st.  On  Hcjiti'mber  2d  the 
diarrhieal  stools  again  became  more  freiinent,  and  in  the  course  of  ii 
few  days  vomiting  set  in  with  lowering  of  the  t'^mpenitiirc  to  ll'i  C. 
(95'  F.).  On  Sei)teml>er  8th  aonmoleuce  occurred,  and  on  tin- IKIi 
death  followed.  The  escretion  of  urine  during  this  time  wa.4 1  "ith  to 
fith  Septemlipr.  650  c.c. ;  fith  to  7th  September.  \,0m  c.c. ;  7th  to  Hth 
September,  950  c.c. ;  8th  to  9th  September,  l,2oO  c.c. 

In  regard  to  this  case  we  may  adil  that  the  kidneys  were  examined 
post  mortem  and  extreme  degenerative  changes  nf  the  secreting  ejii- 
thelium  were  found. 

We  see,  therefore,  thnt  the  continued  excretion  of  urine  does  not 
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prevent  the  occorreDoe  of  coma  is  chcdera.  It  might  nevertbeleM 
ntill  be  possible  ttiAt  iu  spite  of  the  lAr^e  i»e«retioD  of  urui6  nt  timM  a 
retentioa  of  the  nitroijeQoaa  end-products  of  metaboliam  nuKht  occttr. 
For  the  sulntiou  of  thi8  quwtion  we  have  undertakeu,  in  a  ha^ 
utuober  of  cholera  caaett,  the  qtiantitatiTe  analvRiH  of  the  totaj  daily 
quiintity  of  mtrogen  excreted,  scoordinjj  to  Kjelduhl's  method.  We 
show  here  tlie  figures  obtained  in  four  caum,  K>^iii8  fintt  for  compui- 
eoD  two  emeu  of  contracted  kidneys  accompanied  by  unemi». 

Umviia, 

Mr.  K ,  78  years  old,  admitted  Februarj-  22tl,  1893.    Con- 

tnicted  kidneys,  hy^rtrophy  of  the  heart,  tedema  of  the  1«ks.  ud 
ascites;  slight  uremic  coavnlsioiis,  coma.     Died  March  9th,  189S. 

Mrs.  W ,  43  years  old,  admitted  January  8th,  1898.    Cou- 

tracteil  kidnm-,  nriemic  convtdsious,  uoororetinitis,  albnmiDaria. 
cedema  of  the  iegs,  ascites,  exudation  into  the  pleural  caritiee.  Di»d 
January  19th,  ItWa. 


Us.  K- 


im  w- 


OMs. 


February  86lb. 
27lh, 

aaib, 
March  iHl 

-  8d 

"      8d 

-  <Ui  . . . . 
"      5tli  . , , . 

-  aih  . . . . 

-  7Ui.... 

■  8th  ... . 

■  Wh.... 


QujutllT 
urtM. 


1.100 
«00 
TOO 
700 
000 

(too 

400 
SOO 
400 
800 
300 
8S0 


Spodflo 

Knntr. 


1,017 
l.OSO 
1.030 
1.017 
1.019 
1.021 

i.oaa 

1.023 
1.038 
1.033 
l.OSA 
1.03S 


ADOOSI 


7.886 
3.444 
4.91S 
7.IIH 

6.884 
6.740 

5.oee 
s.eso 

5.30S 
3-S70 
37W 
4.IMS 


CUV. 

JnouajT  Wh.. 

BHI 

llWh. 

•M 

llUi. 

4H 

UUi. 

800 

18Ui. 

WO 

14Ui. 

800 

IGth. 

sn 

16tb. 

Annch. 

ITIh. 

40D 

18lh. 

30 

Amomtt 


I.UT 


The  vomited  matur  eenialMd : 

JonuaiT  19tb.  I     I       O.iai 

I3th.      0.18 

Uth.      I       O.t* 


Tlia  plcunj  rfftujon  touatatd : 

Januarr  BUi. .1    ........    I        l.B 

10th       t.M 


Cholera. 

Friedrich  W ,  35  years  old,  admitted  December  Iftth,  IflSft. 

A  typicjil  i^twe  of  cholera  with  profuse  diarrhti'M,  grt-al  cranoeig,  SBiU 
poue,  vox  cholerica,  comma  bacilli  in  the  stools.  f 

Michael  W ,  32  years  old,  laborer,  admitted  Doocmber  23th, 
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1892.     Copious  cliarrboia,  cyauosis,  eoUl  extremities,  crampa  in  the 
calves  of  the  legs,  vox  uholericu,  comma  bacilli  iu  the  stools. 
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B ,  2f!  years  nKl,  iwlmitted  January  Slat,  1893.     Diarrhrea, 

stools  contitiiiiun  comma  ImicIIU,  vomiting,  cramps  Id  tbn  ealvi-s  uf 
the  legs,  cyanosis,  Iioarse  voice.  On  Feliruary  7th  8li(j:ht  somuolencB 
apiieareil  ami  ilfiepeiied  to  stupor  oii  tlie  fuUowiug  tla\.  Tho  maa 
died  on  February  10th,  1893. 
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calves  of  tlie  legs,  cyanosis,  hoarseness,  somnolence  on  January  2d. 
Puenmonia  appeared  and  the  jjatieut  died  on  January  3d,  1893. 
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These  esamiuatious  all  ilemoiistrate  that  tliere  is  no  direct  roUtioD 
between  the  accurrt'iice  of  ci^Qia  foUo^'iiig  cholera,  or  of  rccoverj, 
auil  the  amount  of  the  mtiogenous  end-proilacts  of  metabuUiim 
excreted.  The  examinations  undertaken  in  the  clinic  of  F.  von 
Korauyi  in  Budapest  by  von  Terra.v,  Vas,  and  Geza  Gara  also  faiW 
to  demonstrate  any  such  connection.  We  may  s&y,  therefore,  iluii 
no  definite  influence  can  be  attributed  to  tlie  excretion  of  the  nitro- 
geuana  eud-products  of  metabolism  during  the  secondary  dimtiM 
proceBseB.  For  if  fatal  coma  occurs  in  spite  of  a  normal  excretion  at 
urea,  and  if  in  other  cases  a  copious  excretion  of  nitrotjeu  exii»it 
together  with  a  bad  general  condition  and  improvement  only  begins 
many  days  later,  then  surely  on  iusuffiLuent  excretion  of  nitiogenoos 
Bul>stauce8  in  the  urine  cannot  be  the  cause  of  the  coma  or  of  similsr 
grave  couditioua,  eapecially  as  the  gravity  of  tlie  symptom  complex 
in  nejihi-itiH  and  cardiac  insufficiency  is  as  a  rule  in  inverse  ratio  to 
the  amount  of  urea  excreted. 

We  must  Doiv  conclude  that  the  coma  of  unemia  aa  well  as  that  of 

cholera  is  cauwed  not  so  much  by  the  nitrogenous  end-products  of 

metabolism  an  by  substances  of  some  other  nature,  conoemiug  tli« 

chemistry  of  whicli  we  are,  however,  as  yet  entirely  ignorant.     We 

are  thus  forced  back  to  a  study  of  the  clinical  symptoms.     In  thi« 

respect  it  is  imdoubteiUy  of  importance  to  know  that  in  a  few  cams 

of  choleraic  coma  tho  fundus  of  the  eye  has  been  examined,  and  the 

absence  of  any  of  the  changes  accompauj-ing  nephritis   him   been 

noticed,     Furthermore,  I  do  uot  consider  it  unimportaut  to  jxiint  out 

thai  tho  pujiils  were  usually  found  contracted  in  the  coma  of  cliolen, 

while  in  nriemic  conditions  the  ]>u]til  is  usually  dilated.     The  reKolai 

aiid  cniisidcrable  jirpseuco  iu  the  urine  nf  iTidoxy  I  sulphuric-acid  com- 

pouuds  ill  ciLscs  of  cholera  has  no  complete  analogue  in  nephritis. 

Another  diffmeutial  point  to  remember  is  the  oonditiou  of  the  pulse. 

This  is  nut  always  the  same,   however,  iu  cholera,  as  we  meet  at 

times  with  a  hard  pulse,  at  tiuies  with  a  small  pulse.     Now  it  miglit 

seem  that  the  first  would  accompany  coma,  especially  in  those  cases 

in  which  tla-re  is  an  iusiiilicient  secretion  of  urine,  bnt  from  a  atudr 

of  it  somewhat  large  miml>er  of  histories  in  regard  to  this  point  no 

definite  and  certain  results  have  been  obtained.     At  times  a  verj 

small  ]>ul8e  is  found  together  with  total  anuria,  at  times  a  Imnl  ami 

full    pnlsit  iu   cases   iu   which   there   is   an   abundant   aecretiou  of 

urine.      The   same    may   be  said   of  albuminuria.     This  undoobt- 

edly    points   to   the    fact  that   the  condition  of   the    pulse,    iu  the 

whole  course   of  clinVra,  is  de]iendeut  ou  altogether  difiFerent  fso 

tora,  entirely  iudepeudont  of  the  more  or  less  disturbed  fnnctioDS 
_r  il—  l.:.U,„.t. 
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If  we  rapidly  review  tLe  results  deriveil  from  Uie  eomimriitive 
study  of  coma  following  cholera  and  of  that  followiiiH  ura>mia,  we 
find  the  following: 

Duriuy  the  first  stage  of  cholera  we  find  in  the  greater  number  of 
patients  a  decrease  Id  the  escretiou  of  uriue,  consistiLg  in  aunria  of 
OLO  or  two  daya'  duration,  followed  hy  albumiiniria.  Tliose  cases  of 
cholera  which  ran  their  course  without  any  eMseutial  disturbance  of 
the  urinary  secretion,  as  a  rule  have  a  favorable  proyuoais.  In  the 
second  stage  of  cholera,  the  cliuical  participation  of  the  kidneys  is 
demonstrated  in  part  by  anuria  or  a  decreased  secretiou  of  urine, 
in  part  by  albuminuria.  The  involvement  of  the  kidneys  is  in  so 
far  of  importance  in  the  eatimation  of  individual  cases  as,  ci'tens 
paribus,  a  fair  secretion  of  urine  permit-s  of  a  favorable  prognosis. 
NeTertheless  death  may  take  place  in  coma,  and  in  the  absence  of  any 
other  complications,  in  spite  of  a  copious  flow  of  uriue  as  well  as  of 
a  sufficient  excretion  of  the  nitrogenous  eml-jiroducte  of  metabolism. 
Ou  the  other  hand,  an  anuria  and  ulbnmiuuria  of  long  duration 
occurring  after  a  first  attack  of  choleia  may  end  in  recovery.  We 
are  not  in  a  position,  therefore,  to  look  upon  the  involvement  of  the 
kidneys  as  the  direct  cause  of  au  unfavorabli-  issue  in  cholera,  but 
think  that  we  may  regard  it  aa  not  the  cause  but  rather  the  expres- 
siou,  as  a  rule,  of  a  more  or  less  severe  choleraic  afl'ection, 

The  results  of  the  anatomical  researches  in  thirty-nine  cases, 
which  E.  Friinkel  and  myself  have  reported,  and  which  have  already 
been  minutely  described  in  the  section  on  pathological  anatomy, 
are  very  easily  reconciled  with  theno  clinical  fimliugs.  The  question 
is  only.  How  are  tliese  findings  of  the  choleraic  kidney  to  I>g  ex- 
plainedV  Cohnheim  and  more  recently  von  Leydcu  are  of  the  opinon 
that  the  changes  in  the  kidneys  are  to  be  referred  to  the  circulatory 
disturbances  accompanying  cholera,  and  especially  to  the  artf^rial 
antemia  of  these  organs.  The  other  riew,  supported  by  Klebs  and 
later  by  Frankel  and  myself,  returns  to  the  a^-tion  of  the  cholera  vims 
and  looks  upon  the  kidney  atFectiou  as  dne  to  the  action  of  a  toxic 
substance,  through  whose  influence  a  direct  injury  is  done  to  the  renal 
epithelium,  which  is  especially  sensitive  also  to  the  action  of  many 
other  [loisons.  This  view  is  furthermore  corroliorated  by  the  fact 
that  similar  changes  in  the  eiiithelium  of  the  convoluted  tubules  are 
found  in  other  infectious  diseases,  which  are  not  acoorapauied  by 
a  loss  of  the  fluids  of  the  body,  each,  for  example,  aa  pneumonia  and 
typhoid  fever. 

Whether  this  peculiar  afl'ectiou  of  the  ppithelium  of  the  kidney 
possibly  reduces  the  excretion  of  the  cholera  toxins,  and  in  this 
maimer  retards  the  purification  of  the  body,  is  an  idea  which  ought 
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cortftiuly  to  be  taken  ioto  oousiileratioQ,  perhaps  mar  be  aolred  br 
later  esperimvutal  iuT^j^tigiitioiis. 

We  liftve  yet  to  meutioii  briefly  the  presence  of  a  subBtaDOO  in  ii» 
urine  which  hjis  hurdly  nscoired  the  atteutiou  it  deMerres.  Tbia  mb- 
Rtance  is  indican,  which  ia  not  abaent,  in  nil  probability,  in  imj  gian 
ca»o  of  cholera.  Wht'tber  itx  prv^ouoi'  is  to  bo  rt'J«rr<'d  mily  to  tbe 
fact  that  the  mucous  membraDe  devoid  of  its  epitheliom  abaorba  iodi- 
can  iu  hir^jii.'r  <iuKi)tily  from  the  intostiue,  or  whether  still  other  fadon 
enter  into  ita  presence,  needs  further  study. 

Finally,  the  condition  of  the  bladder  U  to  b«  numtioned.  W« 
ahould  be  esceedin^lt'  cautions  in  diai;noain|{  anuria  witfaoot  aa  oi- 
aminutiou  of  the  bladder.  In  cholera,  ii8  well  oa  in  man;  otbir 
infectious  diseases,  it  may  hapiien  that  retention  of  ttrtue  occms. 
Here  it  ia  our  duty,  not  only  to  make  a  proper  diagDoaia,  bol  alao  lo 
relieve  the  patient  from  unnecessary  pain. 


The  Navous  System. 

Bobert  Tytler,  who  in  1817  first  met  with  cholera  in  Jessora, 
from  the  first  inclined  to  look  upon  it  as  a  form  of  poiaoniug.  Sim 
then  atteutiou  has  been  again  and  again  drawn  to  the  siniilarity  of  the 
symptom  complex  to  that  of  some  caaee  of  poisoning.  We  will  oidf 
moution  puutouiug  by  aiaouic  in  this  relation.  Thia  Bimilaritj  kaa 
received  «l  explanation  in  recent  times  by  the  discovery  of  tbe  tcax 
qoalities  of  the  cholera  bacillua.  Animals  poisoned  with  this  toxia. 
acoordiiig  to  It.  PfeilTer,  become  dull  and  weak,  sit  huddled  togette. 
and  have  after  a  time,  together  with  other  symptoms,  fibrillar  mwca- 
lar  twitcliingB.  Mtutcular  debility  and  muscular  spasms  are  alaoia 
human  cholera  the  first  and  most  essential  symptoms  on  the  part  d 
the  nervous  system.  Kow  and  then  the  patients  suddenly  coUapas  m 
if  paralyzed,  or  they  drag  tbemselvea  laboriously  to  a  nearby  booM, 
to  be  taken  from  here  to  the  hospital.  This  extreme  debility,  wiaA 
very  rarely  attacks  the  cerebral  fnnctiona  so  early  in  other  «ff«»- 
tions,  may  api>ear  at  a  time  when  other  symptoms,  aoch  as  diarrhoa 
or  vomiting,  are  still  absent,  or  when  diarrhcea  is  present  in  only  a 
alight  degree.  In  tlio  second  stage  of  the  disease,  dragging  sensatioaa 
and  particularly  cramps  in  the  calves  of  the  legs  usually  make  tbar 
appearance.  Tlie  thighi<..  the  tipi>cr  extremitios,  the  moadta  ot  lb* 
chert,  abdomen,  back,  and  face  may  also  lie  attacked  by  npaama  Am 
a  rule,  the  true  seizure  of  tonic  spaams  lasts  for  only  a  short  turn 
and  is  partiooloriy  distn<«4»iug  by  reason  nf  ila  great  painfnIoeM. 
Uowerer,  even  when  thet^^  cmmps  occur  only  iu  paroxysms  thu  whnli 
muscular  tissue  of  the  patient  is  usually  in  a  state  of  rigidify.  wbtek 
is  also  shown  post  mortem  by  tlio  peculiar  position  of  tbe  Umha. 
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This  Bymptom  was  formerly  referred  to  the  draining  of  fluids  from 
the  mustokr  tissue  aud  to  the  distiirlxnl  cnuditinns  of  luetabolisin. 
The  intraveuous  infosioBB  of  salt  sohttiou,  however,  jiroduce  little  or 
Do  auelioratiou  in  thia,  8n  that  we  are  obliged  to  impute  the  condition 
mainly  to  the  intoxication. 

The  prostration  of  the  whole  nervous  system  may  itlso  be  referreil 
to  the  same  cause,  and  likewise  the  coma,  as  lias  lieen  already  dis- 
cussed; the  symptoms  of  anxiety  and  precordial  distress,  however, 
are  referable  to  the  insufficient  oxidation  of  the  blood  and  the  excess 
of  carbonic  acid  present  in  it. 

The  mind  iu  the  algid  stage  is  but  little  affected  in  the  majority 
of  cases.  A  certain  apathy  is  indeed  freiiuently  present,  probably 
cansed  by  the  prostration  and  by  the  subjective  symptoms ;  but  whou 
we  converse  with  these  patients,  even  the  dangerously  ill,  their  ck-ar- 
uess  of  thought  ia  often  surprising,  and  iu  marked  contrast  with  the 
physical  signs  of  approaching  death.  Other  patients  throw  them- 
selves about  in  despair,  until  death  o\'ertakes  them,  with  a  horriljle 
clearness  of  mind,  fighting  with  all  the  force  of  their  will  against 
illness  and  death. 

An  altogether  different  picture  is  presented  in  the  comatose  con- 
ditions, as  they  are  develojied  during  the  attack  with  mure  or  less 
rapidity.  Here  the  involvement  of  the  mind  comes  to  the  fore,  simi- 
Dolence,  frequently  combined  with  slight  delirium,  stujjor,  and  coma 
make  their  ap|>earance.  The  etiology  of  this  condition  hiis  already 
been  discussed.  Now  that  the  urjemic  nature  of  its  origin  cnu  no 
longer  be  ui)held,  and  now  that  the  conatant  i>reaence  of  comma 
bacilli  in  these  cases  forces  us  ti>  the  belief  that  the  sums  cause  is 
always  at  work,  we  are  naturally  led  to  refer  the  couilition  to  an  in- 
toxication, iu  which  the  cholera  vibrios  are  c<mcerued.  Together 
with  this,  the  absorption  of  other  poisons  iireseiit  in  the  intestinal 
canal  must  likewise  be  taken  into  con.iideratinn,  especioJlj  as  coma- 
tose conditions  have  also  l)een  observed  in  cholera  nostras, 

Ti-opliir  Di»tui-ha}ices. 

Among  the  trophic  disturbances  we  may  mention  first  the  pecidiar 
cliauge  of  the  skin  in  cholera  jvaticuts.  If  a  fold  of  the  skin  is  pinched 
np,  it  remains  for  some  time  in  this  position.  This  symptom  cou- 
joinetl  with  the  cold  and  moist  condition  and  the  bluish-gray  hue  of 
the  skin  is  nearly  characteristic  of  cholera.  The  origin  of  this 
symptom  may  be  iu  part  referred  to  the  loss  of  fluids  from  the  body. 
Perliapa  also  au  insufficiency  of  oxygenated  bloml  has  placed  the  skin 
and  the  subcutaneous  connective  tissue  in  a  condition  approaching 
mortification.     This  is  corroborated  by  the  fact  that  grave  necrotic 
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proc6B968  in  tlie  form  of  brownish  uml  bliicki»h  spots  are  seen  on 
tlie  coroeii  find  tlie  oonJHUctiva,  more  rftrei>'  on  Uie  skin,  wLich,  if 
the  patient  recovera,  are  throwu  off  and  lea^'e  au  ulceration  behind. 

Alter  the  tnie  attack  hus  run  its  course,  i«M'uliur  forma  of  enii>tioD 
are  frequeutlj'  noticed  on  the  skin,  which  haTe  been  called  tlie  t-Wrro 
exaidhem.  These  are  usually  met  with  in  caaes  of  modenUo  aiid 
extreme  severity,  esjieciallj  iu  coiijunction  with  a  ehionio  intttiica- 
tiou,  ao  that  they  are  seen  more  £re«iueuUy  in  the  second  rather  than 
during  the  first  week  of  the  diaease.  They  usually  b^iu  in  the  form 
of  cir(!umscril>ed  patches  of  erythema,  of  aome  aize,  more  rarely  in 
the  form  of  a  roaeola.  As  they  enlarge  they  may  cover  the  greutei 
8urfiu:e  of  the  body,  and  thus  present  au  appearance  almost  reeem- 
bliuy  erysipelas.  The  color,  however,  is  usually  of  a  lighter  red.  If 
thfse  jiatches  remain  circumscribed,  urticaria-like  forms  may  ariae. 
Tliene  eniptious  seem  also  to  have  been  observed  in  the  form  of  a 
acarlatina  or  variola  esanthem  (Griesinger).  These  erytliema-ljke 
einiptious  as  a  rule  begin  on  the  arms,  lees  frequently  on  the  face,  and 
then  spread  to  the  trunk.  The  coming  out  of  the  eruption,  which  is 
said  to  vary  in  different  epidemics,  is  usually  accompanied  by  an 
improvoment  in  the  general  condition,  ao  tliat  it  may  be  regarded 
prognnatically  as  a  favorable  sign.  Numerous  cases  go  ou  directly 
to  recovery  after  the  appearance  of  the  eruption.  It  may,  however, 
also  hap]ieu  that  the  improvement  accompanying  the  exanthfim  is 
only  a  temporary  one,  and  that  in  some  cases  the  picture  of  a  grave 
iutosicatiou  returns  after  a  short  period  of  improvement  and  loAds 
to  a  fatal  issue. 

The  trophic  disttu'bances  which  attack  the  female  genitalia  ad<1 
which  influence  unfavorably  the  course  of  pregnancy  in  choleta 
have  already  been  minutely  detailed  above,  so  that  we  may  paw 
them  over  here  n'ithout  discussion.  That  various  kinds  of  metastases 
and  infarctions  occur  aa  setjuelie  of  secondary  infectious  in  the  courw 
of  cholera  (also  from  intravenous  infuaions  of  non-sterilized  salt 
aolutionaj  need  only  be  mentioned. 

It  ia  not  possible  to  say  whether  the  parotitis  deacribed  by  Rayen 
and  Miiller  liaa  the  same  etiology,  or  occurs  only  as  a  chance  coin- 
cidence. True  pyipiiiic  proceases  were  hardly  ever  observed  by  me 
in  the  Hamburg  epidemic.  The  dry  gangrene  of  the  fingers  or  toes, 
described  by  Griesinger  aa  occurring  very  rarely,  would  doubtless  be 
an  interesting  complication.  Wall  writes  frora  India  that  in  severe 
casfs  of  cholera  the  scrotum,  and  in  rare  cases  the  penis  also,  become 
gangrenous.  My  assistant  Reiche  has  described  a  case  of  symmetri- 
cal gaugreno  of  the  skin  of  the  margin  of  both  ears  occurring  in  the 


DDRATIOM  AND  HOBTALTTX.  401 


Duration  and  SEortality. 

PronuEent  aathoritieB  in  cholera  epidemics  assert  tLat  each  iiicU- 
vidu&l  epidemic  bears  its  s|)ecial  characteristic,  which  is  due  to  the 
fact  that  uow  one,  now  aiiotlier  group  of  s\  uijjtonis  stands  out  most 
proniiueullj.  Thus  it  is  said  tiiiit  the  symptoms  relating  to  tlio  gus- 
troioteetinal  canal,  such  as  diarrliofa.  vomitiun,  aimety,  etc.,  are  at 
one  time  very  marked,  at  another  time  they  fall  into  the  backniimnd 
and  are  replaced  by  the  picture  of  yrave  intoxication.  We  have 
already  drawn  attention  to  iudiiidiial  differences  of  this  kind  in 
a  previous  section.  IVe  shoiUd  perhaps  also  mentiou  here  that 
choleraic  diarrhnai  may,  in  children  tir  debilitated  peraoDH  or  indi- 
Wduals  otherwise  ill,  lead  to  death,  without  the  occurrence  of  any 
noticeable  cholera  symptoms.  Death  takes  phice  here  with  symp- 
toms of  exhaustion.  Nevertheless  very  tyiiical  cases  of  choleniie  and 
cholera  gravis  are  also  met  with  in  children. 

The  duration  of  au  attack  of  cholera  is  a  relatively  short  one. 
A  siluple  choleraic  diarrhri-a  may  cnme  to  im  end  in  nue  day  imd  even 
with  one  loose  passage.  NevertbelesB,  the  cholera  bacilli  niay  still 
be  present  in  the  intestine  for  a  number  of  days,  and  the  fact  that 
any  injury,  above  all  au  error  in  diet,  may  during  thin  time  not  only 
lead  to  a  fresh  choleraic  diarrhtpa,  but  even  to  the  grave  picture  of 
cholera,  is  undoubtedly  to  be  explained  iu  this  way.  An  a  rule,  how- 
ever, choleraic  diarrlia?a  lasts  only  a  few  days,  although  complica- 
tions with  other  diseases  may  prolong  its  esistpuce.  Thus  a  case  of 
true  choleraic  diarrhuea  was  observed  to  last  a  period  of  twenty-four 
days  iu  the  yejir  1S5I8, 

True  cholerine  also  is  of  short  duratiou.  The  maiu  aymptoma 
usually  disappear  in  one  or  tvrn  dtiys,  within  which  |^oriod,  however, 
debilitated  individuals,  and  especially  atrophic  children,  uiay  suc- 
cumb. In  only  rare  cases  is  clioleriuu  much  pruluuged,  and  in  such 
cases  of  long  course  as  a  mie  it  pai*ses  over  into  the  true  cholera 
diaiThfea;  very  rarely  iudeed  it  develops  into  a  cholera  gi-nvis. 
Nevertheless  cases  of  cholerine  were  observed  in  the  Hamlmrg  epi- 
demic in  which  convalescence  did  not  set  in  before  the  end  of  two 
weeks. 

Cholera  gravis  generally  ]iL'its  a  much  longer  perioil  of  time. 
Here  we  meet  with  premonitory  diarrlKi.'a*),  which  were  iircsput  iu 
one-fourth  of  tlie  cases  during  189^1,  mid  which  in  individual  iiutii-uts 
ran  on  for  fourteen  days.  The  true  attack  is  naturally  short.  Some 
patients  recover  in  spite  of  the  most  prouounccd  cholera  symptoius 
withiu  a  few  hours.  This  is,  Jiowevei',  the  exception.  A  duration 
Vol.  SIV.— 26 
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for  ft  i>erioil  of  two  to  three  daya  is  luuoh  more  frequent.  In  only  h 
few  patiuuts  iloes  tlie  true  atta«!k  of  cholera  last  longer,  and  when  it 
does  it  is  then  apt  to  pass  directly  into  coma.  The  number  of  casM 
of  coma  is  smnll  for  tlie  reason  Uiat  many  ^leaths  occur  during  tits 
severe  primary  attiu-k.  Some  [jationta  die  within  a  few  houi^,  othera 
within  tlie  first  few  days.  The  epidemics  do  not,  however,  8e«m  to 
be  altogether  alike  in  this  resiwct.  Griesinger  believes  that  one- 
half  of  all  the  deaths  take  phice  within  the  first  forty-eight  hours  uud 
the  great  majority  of  these  during  the  course  of  the  first  day.  Ont 
of  nearly  five  tbooaaud  deaths  which  occurred  in  tlie  first  epidemic 
of  Paris,  the  duratiou  is  said  to  have  been  on  the  average  siity- 
one  hours,  but  at  the  height  of  the  epidemic  ouly  forty -three  hours. 
With  this  fact,  Griesinger  says,  agrees  the  experience  that  dwtb 
twcura  more  frequently  during  the  primary  attack  in  the  beginning 
of  the  epidemic,  but  towards  its  end  more  frequently  in  the  stage  of 
cnma.  Similar  observatious  were  also  made  in  the  great  epidemic  st 
Hamburg  iu  l(Slt2,  while  the  after-epidemics  in  Hamburg  in  the  wiubei 
of  lSl>2-y3  imd  in  the  antumu  of  1893  presented  au  altogether  differeot 
cnuilition.  During  the  great  epidemic,  and  especially  in  its  befciti- 
niug,  must  of  the  deaths  occurred  during  the  primary  attack  (nearly 
oue-tliiril  of  the  deaths  took  place  in  the  first  two  days  of  the  duMU»). 
In  18'Jli  less  than  oue-half  of  the  deaths  occurred  during  the  firet 
throe  days,  the  majority  occurring  after  that  date  as  late  as  up  to  the 
tweuty-fiiurth  day.  This  pi^atponemeut  of  death  may,  it  is  true. 
Itnve  lieeu  due  ill  part  also  to  the  iutraveuons  infusions  practised. 
With  the  reduced  mfirtiility  of  the  primary  attack  brought  about  bj 
this  uieauH,  the  nnmljer  of  deaths  in  coma  increased.  Rarely  ia  the 
grave  attack  nf  cholera  followed  by  a  relapse,  but  the  possibility  of 
this  sliould  also  be  taken  into  consideration. 

The  mortality  of  cholera  may  be  studied  more  minutely  on  the 
basis  of  a  bacteriological  ei^amiuatiou.     The  mortality  as  a  rule  i» 
aljoiit  fifty  ppr  ceut.,  and  occasionally  one  of  sixty  i>er  cent,  has  l»en 
reported.    This  difference  depends  [tartly  Upon  whether  thediarrhcEU 
occurring  at  this  time  are  counted  as  cholera  or  not.     As,  however, 
many  more  than  was  formerly  sujjposed  live  through  a  cholera  infeo 
tiou  manifested  by  the  occurrence  of  one  or  two  diarrhceal  stouU,  tbe 
assumption  of  au  average  mortality  of  fifty  per  cent,  is  certainly  t 
gi'eat.     Undoubted  differences,  however,  esist  between  individaa]  e 
demies,  for  even  iu  the  coui-se  of  the  same  epidemic  a  marked  van- 
tioii  in  the  numlier  of  deatlw  had  been  noted,  as  we  have  mentioiM 
already  in  speiikiug  of  the  epidemic  at  Paris.    An  essential  diff«ntii' 
is  certainly  to  be  recorded  in  Hamburg  between  the  grave  epictem 
of  the  year  1S02  and  the  sliglder  one  of  1893.     The  epidemic  of  IS 
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begui  with  a  mortality  nearly  reachiug  (iO  jier  cent,  in  the  first  four- 
teen (lays,  declined  in  the  following  fourteen  days  to  50  per  cent.,  and 
ended  with  a  mortality  of  20  to  30  per  cent.  The  cholera  epidemic  of 
til©  winter  of  1892-9.3  presented  a  mortality  of  about  ^0  per  cent. 
On  the  other  hand,  the  lesser  cholera  epidemic  of  the  year  1893 
reached  a  mortality,  in  151  bacteriologically  examined  cases  of  true 
cholera,  of  only  4t),  or  30.5  per  cent. 

If  we  were  to  calcidate  the  mortality  of  cholera  according  to  these 
bacteriological  findings,  the  total  mortality  would  fall  very  far  short 
of  that  formerly  assumed.  The  mortality  in  the  small  epidemic  of 
BuTKeln  near  Marburg,  in  the  year  1894,  weis  still  less ;  here,  onlj  4 
{>atients  out  of  17,  making  23.5  per  cent.,  died.  The  mortality  in 
eastern  Prussia  the  same  year  was,  however,  in  the  vicinity  of  50  per 
cent. 

We  are  compelled,  from  these  instances,  to  regard  it  as  i)OaitiTely 
settled  that  the  mortality  of  cholera  is  essentially  variable,  not  alone 
in  individual  epidemics,  but  also  in  different  localities,  a  view  which 
baa  been  corroborated  by  the  studies  on  cholera  of  Hirsch,  who  was 
ftble,  after  comparing  a  large  number  of  epidemics,  to  demonstrate 
a  fiuctuation  in  the  mortality  of  twenty -two  to  wisty-six  ])er  cent.  The.-sw 
differences  have  already  been  attributed  to  certain  variations  of  the 
vims  in  the  section  on  etiologj',  whether  this  difference  is  ciiused  by 
varying  degrees  of  \'iruleuce  which  the  liacilli  possess  in  diflerent 
localities,  or  whether  it  dejjends  ujion  the  ([uautity  of  germs  entering 
the  body.  In  support  of  the  latter  view,  Rumpel  thought  tii  make 
nse  of  the  ex[)erieoco  of  the  water-supjily  commission  of  Hamlmrg. 
The  favorable  or  unfavorable  soil,  which  the  imported  vibrios  would 
find,  was  supposed  to  show  itself  in  the  move  or  less  vigorous  gi'uwth 
of  the  microorganisms.  The  develojimeut  of  the  symjilom  complex 
is,  however,  not  directly  dependent  on  the  ipiantity  of  the  vibrios 
present,  as  von  Pettenkofer  and  Emmorich  have  demonstrated.  The 
age  of  the  patient  is  also  of  some  iutlueuce  upon  the  mm-tjiHty  fig- 
ures. Thus,  children  are  particularly  threatened  in  the  firHt  two  years 
of  life,  especially  in  the  first  year,  while  persons  Ijetween  five  and 
twenty-five  years  of  age  present  a  marked  I'esistauce  to  the  ilisense 
sod  a  low  mortality.  From  the  age  of  twenty-five  the  susceptibility 
and  mortalitj  both  increase  largely,  and  become  very  high  after  the 
a^e  of  fifty,  yet  patients  over  seventy  years  of  age  maj'  sur\-ive  an 
attach  of  the  disease,  The  manner  of  living  and  the  condition  of 
bealth  in  which  an  individual  is  at  the  time  of  the  athick  naturally 
infinence  the  course  of  the  latter  In  some  extent.  Sickly  and  debili- 
tated individuals  more  readily  suicnnib ;  this  may  in  part  expliiin  the 
enormous  mortality  often  met  with  in  armies  in  the  field  and  lu  camp. 
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Persons  addicted  to  tlie  abuse  of  alcoholic  beverages  are  also  in  par- 
ticular daiiger.  These  all  are  factors  which  play  a  |iromiu«Dt  rule 
in  conjunction  with  the  form  and  yraip-ity  of  tlio  infection.  In  tjrpical 
cholera  gravis,  the  mortality  is,  oii  the  average,  probably  grekttr 
than  fifty  jK^r  c«ut.  A  marked  iufluenoe  on  tlie  mort&ltty  has  alao 
been  ascribed  to  the  time  at  which  patients  come  under  treatment 
This,  however,  was  not  demonstrated  in  the  measure  expectt^d  during 
the  great  epidemic  in  Hamburg.  Notwitl  islanding  the  greater  dis- 
tance which  the  main  cholera  districts  were  removed  from  the  Xeir 
General  Hospital  in  comparison  to  tlie  old  one,  the  mortality  in  the 
first  was  if  anything  rather  smaller  than  that  in  the  old  hiispitul.  Il 
is,  however,  naturally  desirable,  Erotn  a  homane  point  of  view,  th«t 
the  seriously  ill  should  receive  proper  assistance  as  soon  as  |>08«ihle. 

Diagnosis. 

The  diagnosis  of  cholera  indica  is  by  no  means  so  simple  as  vm 
formerly,  or  even  after  Koch's  discovery  of  the  cholera  iMcillus,  eoi^ 
posed  by  many. 

The  symptom  complex  in  individual  cases  of  cholera  ia,  it  ia  true, 
so  characteristic  that  few  other  diseases  can  be  mistaken  for  it-  Tbe 
fact,  however,  that  other  causes  may  also  produce  a  similar  Brmptom 
complex  admonishes  us  to  great  care  in  the  diagnosis,  and  all  lb* 
more  as  the  positive  presence  of  tnie  cholera  should  lead  to  incisin 
prophylactic  and  hygienic  measures. 

Cholora  is,  of  couree,  to  l>e  diagnosed,  and  rightly,  when  rery 
many  cases  presenting  the  typical  picture  of  cholera  have  occamd, 
and  among  tliem  a  great  uimilier  of  deaths,  and  when  anatomiol 
clinug'.'n  characteristic  of  cholera  iuilica  have  been  foiin<.l  post  mor- 
tem, iiud  when  finally  some  other  cause,  especially  an  iotoxi cation, 
cannot  l>o  found.  Even  here,  however,  a  bacteriological  corrobora- 
tion will  be  mure  tUau  welcome. 

The  diagnosis  becomes  essentially  more  difficult  when  the  casM 
are  isniated,  especially  when  only  a  single  case  presenting  the  8yui|>- 
toms  of  cholera  has  occurred.     In  this  case  the  possibility  of  a  choj- 
era  iufi'ctinuis  aseaniesHy  to  Ijo  considered  a.s  that  of  ixiisoning.    Id 
this  respect,  ]ioisoning  by  ai'senic  must  above  all  be  considered    ' 
the  syiaptoins  are  those  of  the  algid  stage.     Foiaoniug  witli  soh 
and  colchicine  is  said  to  produce  symptoms  similar  to  those  of 
atic  choleiii.     The  greatest  similarity'  is,  however,  probably  pro 
by  mushroom  poisoning,  especially  as  cyanosis  of  the  skiu  is 
present  here;  delirium  is,  however,  absent  in  cholera.     Grave 
of  i>oisouing  by  sausage  and  by  fish  may  frequently  be  different! 
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from  cholera  ty  the  abseoce  of  the  peculiar  color  of  the  Bkin.  This, 
however,  is  certaiuly  as  little  tnie  for  all  the  stages  as  for  all  the 
Tarions  forms  of  this  disease.  PoisoDUig  by  decompoBed  food  may 
also  huve  to  be  considered.  In  many  cases  of  poisouiuy  iijeiitioiied 
above  we  hare  to  deal,  sa  well  as  in  cholera,  with  |ioiuoDs  whose 
origin  is  due  to  the  action  of  a  schizoraycete,  the  ouly  difference 
being  that  these  latter  do  not,  aa  the  cholera  germs,  posseea  the 
faculty  of  a.  general  dissemination  and  ut  the  fonuatiou  of  toiius 
under  varied  external  conditions.  It  becomes  our  duty  therefore,  in 
the  first  instance,  to  find  out  whether  we  may  not  arrive  at  a  diag- 
nosis by  finding  the  cause.  In  individual  cases,  this  is  done  by  an 
examination  of  the  stools  and  the  vomited  matter,  in  other  cases  it 
may  bo  accomplished  only  by  a  thorough  physical  investigation. 
In  conjunction  with  a  chemical  examination,  a  bacteriologind  one  is 
in  every  possible  case  to  l>o  unilertakeu. 

By  the  discovery  of  Koch's  vibrios  in  Asiatic  cholera  our  former 
difficulties  seemed  at  first  to  have  disappeared  altogether,  but  we 
were  somewhat  premature  in  our  optimistic  conclusions.  That,  in 
spite  of  the  undoubted  presence  of  cholera,  an  esamiuation  for  the 
comma  bacillus  in  the  sttTOls  should  occasionally  give  negative  or 
doubtful  results,  is  not  of  so  much  importance  a.4  the  fact  that  the 
vibrios  of  Asiatic  cholera,  in  opposition  to  the  early  view,  may  be  mis- 
taken for  a  great  number  of  curved  bacteria  of  like  appearance  and 
alflo  of  similar  growth.  Deneke,  Miller,  and  FiukW  and  Prior  have 
de8cril)ed  similar  microorganisms,  that  of  Tinkler  and  Prior,  how- 
ever, being  the  only  one  of  real  importance.  It  has  also  been  shown 
that  the  so-called  "cholera-red  reaction"  which  in  the  l>egiuning  was 
looked  upon  as  characteristic,  does  not  possess  any  specific  importance 
in  differentiating  the  cholera  vibrios.  The  animal  experiments  at 
first  made  use  of  for  the  demonstration  of  the  pathogenic  properties 
of  the  bacillus  have  not  been  proved  to  possess  the  importance  that 
was  at  first  ascribed  to  them. 

R,  Koch,  in  the  year  1803,  miule  the  assertion  that  among  all  the 
spirilla  which  come  under  consideration  in  the  differential  diagnosis 
of  cholera,  none  had  been  found  up  to  that  time  which  would  pro- 
duce such  a  fall  in  temperature  and  such  fatal  symptoms  of  poison- 
ing as  the  cholera  bacilluH.  This  was  showu  in  certain  experiments 
of  Pfeiffer  who  injected  a  mixture  of  1  c.c.  of  bouillon  and  1.5  mgm. 
of  culture  on  agar  of  the  suspected  microorganism  about  twenty-four 
hours  old  into  the  abdominal  cavity  of  guinea-pigs  weighing  about 
300-350  gm.  It  has,  however,  been  shown  since  then  that  water  bac- 
teria from  the  various  streams  of  Germany,  which  may  indeed  have 
been  contaminated  by  cholera  bacteria,  produced  the  same  picture  of 
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severe  poUouing.  Part  of  these  bacilli,  it  is  true,  exhibited  the 
pro])erty  of  pbosphoreecence,  and  could  thiis  be  differentiated  from 
the  vibrios  of  Asiatic  cholera;  but  e\'eu  the  nuii-luminouet  TAnetr, 
although  their  differentiation  is  impossible,  are  for  the  preseut  qo4 
recoguized  by  Koch  as  true  cholera  ribrios. 

Pfaiffer  has  now  elaborate<l  auother  method  of  differentiatioD, 
which  he  has  described  us  a  specific  cholera  reaction.  He  mudu  um 
of  the  fact  that  we  niay,  by  treating  certain  animals  with  true  clioleni 
vihrioB,  obtain  in  them  a  degree  of  immunity,  which  is  shown  onlj 
against  true  cholera  vibrios,  but  not  against  any  other  bacteria,  in- 
cluding those  resembling  the  true  cholera  vibrios. 

A  senuu  is  separated  from  the  bli>u<1  of  these  immunized  apimftla 
and  injected,  mixed  with  cholera  vibrios,  into  the  abdominal  cavity 
of  guinea-pigs.  The  cholera  bacilU  die  within  half  an  hoar  aa  a 
result  iif  this  lulmixture,  while  other  \'ibrios  are  totally  nnafTeclod  b? 
the  serum  of  immunhied  animals.  This  observation  has  been  oo^ 
robovatcd  by  Dunbar,  and  its  general  value  in  differentiating  other 
microorganisms  has  also  beeu  demonstrated.  Frankel  has  been  con- 
verted to  Pfeiffer's  view,  and  LiiiBer  and  FUigge  also  vouch  for  the 
relialiility  of  the  new  method.  Gruber  has  recently  recomnieudeil  as 
of  diagnostic  vahiG  the  phenomenon  of  agglutination  of  the  chol«n 
vibrios  ujion  admixture  with  immunizing  semm  in  the  test  tube. 
This  method  must,  however,  be  regarded  as  yet  in  the  tentative  stage 
as  com])ared  with  the  diagnostic  methods  at  present  employed. 

Tlie  presence  of  cholera  vibrios  is  now  demonstrated  bj^ : 

1,  Kxiiiiiiiifiticu  I'liifcr  Iht  coeer-iflnss  of  a  floccnle  of  mucus  from 
the  dejecta  spread  on  the  glass  and  properly  stained.  TVhen  pan 
cultures  of  comma  bacilli  are  present  in  characteristic  order,  a  positiTe 
diaguosis  of  cholera  can  at  ouce  be  estabhshed.  Should  other  iHicterui 
be  present  besides  comma  bacilli,  the  chagnosis  is  qaeetionable. 

3.  Cultures  in  Peptone.  (Koch,  Dunbar) . — A  sterilized  aqueous  sola- 
tion  of  one  per  cent,  peptone  and  one  per  cent,  common  salt  which 
haa  been  reiulered  strongly  alkaline,  imd  diluted  with  oue  or  more 
drops  from  a  platinum  rod  of  the  liquid  to  he  eiamined,  is  placed  in 
the  incubat^ir  at  37  C.  The  cholera  bacteria,  as  SchotteHtus  waa  the 
lirst  to  point  out,  have  a  teudency,  on  account  of  their  great  dc«ir« 
for  osjgen,  to  come  to  the  surface  of  the  culture  fluid  and  rapidly 
ini.Tea.se  here.  A  pure  culture  of  comma  liacilli,  occasionally  «iii- 
tamiuatiid  with  the  bacterium  coli,  is  frequently  found  on  the  eurfoce 
of  the  solution  of  peptone  sii  to  twelve  hours  after  the  settinfi  of  the 
culture.  In  doubtful  cases  this  method  may  be  supplemented  by  tht 
following. 

3.   C'lllurea  on  Gelntiti  Plates. — The  proof  ia  furnished  by  mir*" 
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a  flcx^c'ule  of  mncas  with  a  teu-per-cent.  solution  of  gelatin  in  an  in- 
cubator at  22"  C.  Tbe  colonies  of  comma  bacilli  will  present  a  char- 
acteristic appearance  aft«r  forty -eight  hours  at  the  latest;  micro- 
Hcopio  preparations  of  these  colonies*  will  give  a  pure  fultwre.  In 
place  of  Koch's  culture  medium  Devke  hua  recently  proposeil  an- 
other, which  contains  as  an  essential  and  specific  constituent  alkali- 
alLnmin.  This  culture  medium  may  he  designated  as  an  elective  one 
for  cholera  bacilli,  but  it  does  not  pRrmlt  of  any  dififereutintiou 
between  them  and  Dunbar's  vibrios. 

4.  C'litliire)*  Ml  Agar  P/ales.—These  will  often  yield  a  surface 
inoculation  aft«r  having  been  jilaced  from  eight  to  ten  hours  lu  the 
incubator  at  a  temperature  of  ^7^  C. 

5.  The  di'./ln-'i  Jt-if  Iteardmi  {nifroeo-iinlol  rCiicHoii). — Pure  cul- 
turea  of  comma  bacilli  yield  a  red  color  upon  tbe  addition  of  sid- 
pharic  acid  (iu  the  absence  of  nitrous  acid). 

6.  TJie  A'j'/htlii'ntirm  Test. — Three  milligrams  of  an  agar  cul- 
ture, fifteen  hours  old,  are  carefully  mixed  with  O./i  c.c  of  bonillon. 
After  tliis,  20  mgni.  of  serum  from  a  (.ruinea-piv:  highly  immunized 
against  tbe  cholera  vibrios  are  added  to  0.5  c.c.  of  sterilized  bouillon 
and  the  two  fluids  are  mixed.  This  mixture  is  at  fii'st  unifiirmly 
turbid.  If  after  a  few  minutes  this  turbidity  becomes  flocculent.  and 
a  deposit  is  formed  after  one  hour,  the  reaction  strongly  points  tu  the 
presence  of  cholera  vibrios.  Tbe  same  change  may  be  observed  in 
the  hanging  drop. 

7.  P/ciff'er's  Animal  UxperimenI  in'fli  IinmtDtizcd  iS'e rum. —Blood 
serum  taken  from  guinea-pigs  or  goats,  which  have  been  rendered 
immune  in  the  highest  degree  by  treatment  for  many  mnntlra  with 
cholera  bacilli,  is  greatlj-  diluted  with  simple  culture  bouillon  (iu  tbe 
proportion  of  1  :  100).  This  mixture  represents  tbe  reagent.  A 
loop  taking  up  about  2  mgm.  of  an  agar  culture,  twenty  houre  old,  of 
tbe  kind  of  vibrios  to  be  examined  is  now  mixed  evenly  with  1  c.c,  of 
the  mixture  of  bouillon  serum  just  mentioned  and  the  culture  thus 
obtained  is  iuje-cted  into  the  alKlominal  cavity  of  young  guinea-pigs 
weighing  alx>iit  200  gm.  Every  five  miiiute.s  a  few  drojis  of  the  con- 
tents of  the  abdominal  cavity  are  withdrawn  by  means  of  capillary 
glass  tubes  passed  tbrougb  tbe  alKlouiinal  wall,  and  are  examined  in 
the  hanging-drop  and  in  stained  cover-glass  prejiarations.  The  true 
bacteria  of  cholera  are  in  this  experiment  changed  by  tbe  action  of 
tbe  cholera  antitoxins  into  pecidiar.  jiale,  rounded  bodies,  which  are 
wholly  soluble  iu  the  fluid  of  the  abdominal  cavity  without  leaving 
any  residue.  This  solution,  occurring  with  the  accuracy  of  a  chemi- 
cal reaction,  is  accoraplisbed  in  the  space  of  twenty  minuteB,  provid- 
ing the  cholera  serum  is  active. 
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If  we  should  still  find  after  this  time  DnmerotM  niicliaDgetl  uid 
moviiig  vibriiM  in  tlie  speoiuieiis  from  tlie  ])ei'itoueal  I'out^uU,  tli«M 
are  poeitively  not  cholera  bacilli,  but  a  foreign  species  of  vibrio 
(negntire  result  of  tlie  reaction).  If,  on  tlie  other  hand,  we  should 
find  all  of  the  comma  bacilli  destroyed,  we  must  yet  decide  between 
two  possibilities :  we  are  either  dealing  with  a  true  culture  of  chol«i% 
which  has  been  specifically  influenced  by  the  bactericidal  effect  of 
the  untitosius  of  cholera  (positive  revolt  of  the  reaction),  or  we  are 
dealing  with  one  of  those  saprophytic  cultures  of  vibrios  which  aro 
so  deficient  in  all  pathc^enic  action  that  they  also  succumb  quicUy 
to  the  iiuti bacterial  influences  already  present  in  the  normal  b«>dy  of 
the  guinea-pigs,  without  the  necessity  of  any  8]>ecific  action  of  the 
serUEu.  A  control  animal,  which  is  injected  with  one  loop  of  the  cul- 
ture in  <|uestion,  mixed  with  1  c.c.  of  bouillon  and  1  mgrn.  of  normal 
serum,  will  give  us  the  answer.  If  the  vibrios  are  still  found  altn 
and  moving  in  this  control  guinea-pig  at  a  period  when  the  bacteria 
are  fully  dissolved  in  the  cholera-serum  animal,  the  fact  that  this  i* 
the  true  cholera  variety  of  comma  bacilli  may  be  considered  aa  proven. 

Prognosis. 

The  prognosis,  as  may  be  concluded  from  all  that  has  been  stated 
in  tlie  foregoing,  is  dependent  on  the  gravity  of  the  symptoms.  Ac- 
cording to  this  the  mere  infection  of  cholera  without  an.v  marked 
syni|>fonis  of  disease  will,  with  proper  care,  give  no  occasion  for 
aimety,  and  in  the  same  manner  in  a  case  of  simple  choleraic  diai^ 
rlia-a,  occurring  in  a  person  of  gooil  constitution,  if  the  patient  re- 
ceives jiroper  treatment  we  may  look  forward  to  a  favorable  tssoe. 
We  must  nevertheless  always  Ijo  prepared,  in  children,  invalidjs,  and 
thoHfl  who  are  weakened  by  overwork  or  by  the  abuse  of  alcohohc 
beveriigos,  tor  the  probable  aggravation  of  the  disease.  As  some 
epidemics  of  cholera  ai-e  ushered  in  with  prodromal  diarrhoeas,  which 
Ii'iid  uttir  a  number  of  days  to  cholera  gravis,  it  behooves  us  also  to 
be  non-committal  in  our  jirognosis  at  such  times.  Cholerine,  as  a 
rule,  also  taken  a  favorable  course,  aa  we  have  learned  from  the 
experieitcefi  of  former  ejiidemics  (Leliert)  and  also  of  that  of  Ham- 
burg.    But  this  affection  may  lead  to  death  in  debilitatetl  patieuta. 

Tlie  prognosis  of  the  ^rave  cases  of  cholera  is  naturally  a  ver^ 

doubtful  one.     As  a  general  rule,  jiersons  between  the  ages  of  five 

'd  twenty-five  years  present  the  best  prospects  of  cure.     So  many 

various  factors  are,  however,  to  be  considered  here  that  it  it 

lly  possible  to  foretell  tlje  result,  in  any  individual  case,  during 

(attack  itself.     A  patient  may  be  left  in  a  seemingly  moribiud 
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condition,  and  an  hour  later  maj  have  nearly  perfectly  recovered; 
and  another,  wbo  HeenieJ  less  sick,  uja.v  now  Ije  in  the  severest  algid 
stago.  The  reBiating-iJOwer  of  the  body  againat  the  Bi)ecific  [)oiBoii 
of  cholera  ia  the  main  factor  here.  Occasionally  also  a  person  may 
recover,  the  atate  of  whose  health  or  whose  previous  habits  may  have 
leil  U!*  to  espect  an  nnfavorable  issue.  Furthermore,  the  character 
of  the  epidemic  must  be  taken  lii  cousideratiou  in  the  prn^'Losis;  in 
lanje  epidemics  also  the  time  of  the  attack,  whether  it  occurs  during 
the  aaceniUng  ur  diiriog  the  descending  curve  of  the  epidemic. 

The  individual  Bymi)toma  are  of  smaller  moment  in  this  regard. 
That  a  patient  is  suffering  with  copious  evacuations  or  vomiting  is 
not  poaitively  an  unfavorable  sigu.  More  frer|uently  those  caaes  in 
wliioh  the  picture  of  cholera  gratis  very  rapidly  develops  in  tlie 
absence  of  marked  diarrho^  niu  an  unfavorable  couree.  That  in 
cases  presenting  violent  and  especially  involuntary  dejections,  rapid 
exbaustion,  great  anxiety,  deep  cyanosis,  moist  and  cold  skin,  and  an 
absent  or  extremely  weak  pulse,  the  prognosis  ia  unfavorable,  fol- 
lowB  natnrallj'  from  wliat  has  been  previously  said.  If  the  bodily 
temperature  now  becomes  lowered,  and  the  second  cardi.ic  sound  iu- 
audible,  a  lethal  ending  is  to  be  espected  almost  with  certainty. 

So  also  the  occurrence  of  bloody,  fetid  stools,  which  probably 
always  ]>oint  to  the  preneuce  of  ulcpratinns  and  necrotic  [irocesses  in 
the  intestine,  and  hiematemesis  caused  by  hemorrliiigic  infarctions  of 
the  stomach  lea<l  to  the  worst  propnnsis.  Abortion  also,  occurring 
during  an  attack  of  cholera  in  the  pregnant  woman,  seenm  to  diminish 
the  prospect  of  recovery.  The  suppression  of  urine  cannot  be  looked 
ujxju  eo  ipso  as  an  unfavorable  sign.  A  normal  escretiou  of  urine  in 
a  typical  attack  of  cholera  in  very  rare  and  when  i^reseut  may  be  con- 
sidered a  favorable  sign. 

The  com[ilioation  of  an  attack  of  cholera  with  pneumonia  seema 
to  warrant  an  unfavorable  prognosis,  and  so  also  does  an  existing  case 
of  typhoid  fever  complicated  by  cholera,  lu  the  latter  combination 
a  favorable  issue  has,  however,  been  observed.  After  the  attack  i>f 
cholera  has  passed,  the  patient  is  i>y  no  means  yet  safe,  and  nt  this 
time  the  prognosis  is  freciueutly  still  more  difficult  as  tlie  jioM.siblo 
occurrence  of  coma  places  life  in  great  danger.  It  is  important,  in 
this  relation,  to  obsen-e  whether  a  febrile  reaction  foHows  the  attack, 
lis  this  prL-suntw  an  essi-iitially  mure  favorable  indication  of  recovery 
tliau  a  prolouged  or  suddenly  occurring  sulmormal  t<?mperatnrc.  A 
slight  fever  is  frequently  accompaniwl  by  a  certain  Bomuoleuce,  which 
OS  a  rule  disappears  with  the  eniption  of  an  eianlhem  and  rapiiUy 
leads  to  recovery.  On  the  other  hand,  grave  coma  is  frequently 
developed  with  the  occuiTeuce  of  a  subnormal  temperature.     With 
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this  the  ijulee  may  be  full  aud  the  face  congested.  The  coDgMtiOB, 
however,  aoon  diaappeara,  the  color  again  becomes  of  a  pale  gray 
tint,  and  deitth  takes  place  iu  stupor.  From  older  epidemics  u-e  htn 
the  record  that  in  these  cases  the  contLDoation  of  dlarrhcea  and  idtoI- 
uiitary  evacnatioDs  has  been  observed,  nod  our  own  obserrations  liwv 
demoufitrated  that  these  evacuations  still  regularly  contain  commi 
bacilli.  On  the  other  hand,  we  would  point  out  that  when  the  com 
take  a  favorable  course,  the  vibrios  rapidly  disappear  from  the  stooh. 
We  undoubtedly  also  meet  with  iudividual  cases  of  slight  cholenie 
diarrhoea  in  which  the  bacilli  may  still  be  present  for  a  long  time. 
But  these  cases  give  room  for  the  fear,  as  has  also  been  stated,  tbat 
some  irregularity  in  the  behavior  of  the  patieut  may  bring  od  a  grave 
attack.  In  cases  of  true  cholerine  and  of  cholera  gravis  aocompanied 
by  severe  symptoms,  but  going  on  to  a  favorable  issue,  the  stoolft,  as 
a  rule,  do  not  contain  any  cholera  bacilli  after  the  course  of  a  fe* 
days,  while  the  bacilli  always  remained  present  in  the  oontiooed 
diarrhoea  in  cases  of  grave  coma. 

Therefore,  the  results  of  the  bacteriological  investigation  are  very 
esseutiid  in  the  prognosis  of  cholera.  If,  after  the  attack  has  {laaeed, 
comma  bacilli  are  still  found  iu  large  unmbers  in  the  dejecta  Uie 
appeiiruDce  of  a  grave  coma  may  be  predicted  with  great  certaintj. 
At  all  eveuta,  it  would  be  desirable  that  tliis  experience  gathered  d^^ 
ing  tbe  epidemic  iu  Hamburg  should  be  controlled  by  still  farther 
iuvBstigatiun. 

Prophylaxis, 

HiSTOBT. 

The  vast  desolation  which  was  caused  by  cholera,  in  six  \iTfti 
pestileutial  iuvasious,  in  Asia,  Europe,  Africa,  and  America  was  tk# 
reason  wLy  general  and  individual  protective  measores  assumed  giait 
imiiurtauce  iu  cholera  earlier  than  in  moat  of  the  other  iufecttoos  dis- 
eases. Tlie  difl'creiit  ^iews  as  to  the  course  of  the  infection,  however, 
Boon  led  to  altogether  opposite  hygienic  measures.  The  fact  thil 
some  small  localities  coming  little  in  contact  with  the  outer  vkitH 
through  commerce  had  remained  free  from  cholera  was  the  occasion 
of  whole  conntrien  being  barricaded  by  military  cordons  and  of  tb( 
enforcement  of  the  .strictest  iinarantine.  Nevertheless,  these  niMfi- 
urea  were  frequeutly  iusufliciout  to  keep  the  plague  from  invading  th« 
threatened  territory.  It  llius  came  to  pass  that  these  rigorous  mu^ 
ores  of  quarantine  were  rejected  as  useless  by  most  representativee(^ 
science  and  by  the  govemmenta.  Von  Pettenkofer,  who  has  do* 
work  of  the  greatest  value  in  the  epidemiology  of  cholera,  declared  ca     j 


PBOPHTLAXIS.  411 

the  bftsis  of  oarefnl  investigation  that  cholera  was  not  a  contagious 
disease,  that  ita  importation  into  a  locality  could  in  no  way  bo  pre- 
vented, and  that  still  other  factors  than  the  presence  of  cases  of 
cholera  were  necessary  for  the  appearauce  of  an  epidemic.  These 
auxiliuries  of  cholera,  which  consist  especially  in  a  defective  public 
and  private  hygiene,  were  to  be  c)verconie,  and  only  general  sani- 
tation had  the  power  effectively  to  prevent  the  tlisseioiiiatiim  of  the 
plague.  In  oppositiou  to  these  views,  E.  Koch.  Gaffky,  Fliigge, 
and  others  maintain  the  possibiUty  of  a  direct  transference  of  cholera 
from  one  person  to  another,  and  hold  that,  aside  from  general  hy- 
gienic measures,  special  precautions  are  necessary  in  the  prevention 
of  the  spread  of  the  disease.  These  views  of  Koch  and  his  iiupils 
have  led  to  the  adoption  of  careful  prophylactic  measures  on  the  part 
of  the  stale.  Notwithstanding  the  fact  that  the  disease  rujL^ed  in  part 
with  its  old-time  violence  in  Bussia  in  the  years  1893, 1894,  and  1895, 
and  that  vai-ious  importations  n-sulted,  eH|iecially  through  maritime 
intercourse,  Germany  renmiued  free  from  any  actual  epidemic.  These 
happy  results  furnish  sufficient  ground  for  us  to  continue  in  the  way 
we  have  begun.  In  the  same  manner  jirojihy  lactic  measures  were 
taken  by  the  United  States  as  regards  maritime  intercourse  with 
£urope,  and  that  country  also  remained  free  from  an  epidemic 
invasion. 

State  Prophylaxis. 

The  most  efficient  state  ]irophylaxis  would  consist  in  a  perfect 
prevention  of  cholera  invasion.  These  measnres,  however,  can  be 
carried  out  only  in  countries  which  have  intercourse  with  infected 
regions  through  but  a  few  widely  separated  ports.  Even  under 
these  conditions,  however,  rules  ftir  barricading  and  quarantine  have 
failed,  in  a  nnmljer  of  instances,  to  prevent  the  invasion  of  cLulpra. 
An  importation  of  cholera  cases  is  hardly  to  be  prevented  on  the 
niainland,  as  is  already  clear  from  the  fact  that  seemingly  perfectly 
healthy  persons  may  be  the  carriers  of  cholera,  and  also  that  the 
water  of  streams  may  carry  the  germs  which  have  been  deposited 
in  it  to  localities  which  had  peviously  been  free  from  the  disease, 
without  regard  to  any  frontier  barricades.  Fur  tliis  reJinini,  a  strict 
quarantine  against  infected  districts,  which  so  readily  tends  to  in- 
flict great  injury  on  national  i)ro9perit_\ ,  must  Iw  rejected  as  uaelesa 
and  harmful.  Nevertheless,  the  sanitary  polico  should  not  Iw  alto- 
gether without  authority  in  watching  over  commerce.  If  travellei-a 
arriving  from  districts  infected  by  cholera,  especially  when  there  was 
a  suspicion  that  they  themselves  might  be  suffering  from  cholera, 
were  isolated   for  a   sufficient  period  or  until  the  dejections  were 


413  BDKPF— ABUTIO  CBOLEIU. 

found  to  eontain  no  germs,  a  check  would  certaiuly  bo  put  on  tbe 
(UaaeDiiQatioii  of  th«  oiiolera  poiaon.  We  should  alao  have  to  «ai- 
Btder  those  as  liable  to  cholera  in  this  case  who  hud  come  in  coo- 
tact  with  cholera  patieuts,  but  were  ihemBelvea  healthy.  How  long 
these  per«i>Da  should  be  kept  in  quarantine  may  be  doubtful.  Tbe 
German  Empire  requires  a  supervision  of  five  days.  The  United 
States  insist  that  passengers  who  have  been  toother  with  cholera 
patients  on  board  a  vessel  which  has  arrived  in  port  be  qnarantin«l 
at  least  five  days.  If  a  vessel  hai.'ing  cholera  patients  ou  board  urrir««s 
quaiautiue  is  frequently  greatly  prolonged.  That  an  attack  d 
cholera  may  occur  even  after  a  surveillance  of  five  days  cannot  1» 
doubted,  although  such  cases  are  certainly  quite  infrequent.  A  case 
of  cholera  appearing  after  this  time,  however,  would  not  remaili 
concealed  if  the  reporting  of  such  cases  should  be  strictly  enforced, 
and  if  liMlging-houses  and  hotels,  which  are  iiarticularly  adapted  to 
the  spread  of  the  disease,  should  be  subjected  to  ejiecial  sanitary 
supervision. 

The  same  care  which  is  accorded  the  cholera  patient  and  the 
clinlera  sus]iect  should,  however,  also  lie  given  to  all  ships  and  theil 
cai'goes  univiug  ir-jia  infected  lucalities.  If,  according  to  Ntwht'i 
suggestion,  vessels  should  always  be  kept  under  sanitary  survetUaoce 
while  in  ]iort,  this  surveillance  will  1>6  doubly  necessary  for  vogMlfl 
coiuiug  friiui  iuti'L'teil  loL'.alities.  Afl  esamioation  must  be  made  espe- 
cially of  ihe  water  which  is  in  the  ship's  tanks.  Dry  rags,  clothing, 
and  soiled  linen  are  prnbably  leas  responsible  for  the  spread  of  tbe 
disease  than  was  foriuprl_v  supposed.  Perfectly  dry  goods,  according 
to  all  pfist  exjMsrieDce,  should  also  be  considered  harmless.  On  the 
other  haml,  fruit,  potatrws,  vegetables,  milk,  butler,  and  cheese  must 
all  be  kidked  upon  as  culture  media  for  comma  bacilli,  although  in 
most  of  those  tlie  vitality  of  micronrgamsms  is  restricted.  Be«r. 
wine,  ivlcohotic  beverages,  natural  mineral  waters,  may  on  the  other 
lumd  lie  considereil  as  perfectly  safe,  and  artificial  mineral  waters 
containing  largo  quantities  of  carbonic  acid  gas  allow  the  comma 
Imrilli  nnly  a  very  restricted  vitality.  According  to  all  experience, 
especially  that  of  recent  epidemics,  water  must  be  considered  as 
peculiarly  dangerous.  Wafer  which  has  been  brought,  either  u 
(biukiug-water  or  as  ballast,  on  shiiis  from  an  infecteil  port  should 
be  carefully  disinfected.  By  reason  of  the  ability  of  the  comma 
b.aciili  to  retain  tboir  vitidity  for  a  long  time  in  water,  even  at  a  low 
temperature  (Uffelmanu  and  others),  and  to  increase  when  the  tem- 
perature is  again  r-iised,  and  in  the  presence  of  a  certain  richness 
f  the  water  iu  orgiiuic  intiredients.  iiiirticular  attention  should  lie 
Qcorded  this  method  of  the  spread  of  cholera.     That   the  dejecta 
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coraiag  from  BUspected  vessels  and  the  iiuderc lotting  of  cLolera  aiia- 
I^ects  sLoidd  be  kept  out  of  the  water  of  the  river  or  burbor  it  ia 
hanlly  necessary  to  lueution, 

Tlie  uext  daty  of  state  x'ropliylaiis  coneists  in  tbe  institution  of 
measures  to  prevent  tlie  spread  of  comma  bacilli  in  case  of  the  dis- 
covery of  imported  or  recent  cases  of  cholei-a.  It  is  thtirefore  of  tlie 
greatest  importance  that  each  imlividual  case  in  which  there  is  the 
slightest  suspicion  of  cholera  should  be  most  minutely  examined. 
The  examioatiou  ia  best  carried  out  by  a  uumljer  of  persons.  Every 
physician  vrho  realizes  the  results  of  the  diagnosis  of  a  cholera  ease 
at  a  period  when  no  cases  of  the  disease  have  yet  ai.rpeiired  in  the 
locality  will  most  certainly  consult  with  the  health  officers  as  snou  aa 
possible,  and  the  state  has  a  right  to  demand  this,  in  vi<>w  of  the 
consequences  of  such  a  diagnosis.  To  strictly  enforce  the  rejiort- 
ing  of  cases  ol  cholera  and  of  cholera  suspects  is  therefore  the  first 
measure  of  state  prophylaxis.  After  a  case  is  once  recognized  as 
cholera,  it  will  Ije  ao  much  the  easier  to  prevent  the  spre.ad  of  the 
pla^e  the  sooner  the  diagnosis  is  made.  For  tliia  purpose  cholera 
patients  should  be  isolatexl  in  a  special  ho-spital  or  a  special  ward, 
and  so  also  should  all  those  who  are  curriers  of  comma  bacilli  with- 
out presenting  essential  symptoms  of  disease.  We  must  take  into 
consideration  in  the  arrangements  to  be  mudtt  that  the  spread  of  the 
disease  is  caused  by  the  dejecta  and  perhaps  also  by  the  vomited 
matter.  Accordingly  the  dejections,  as  well  as  all  vessi'ls  used  by  the 
patient,  the  l>edding,  and  the  clothing  shoiild  be  carefully  disiutected 
before  he  is  allowed  to  mingle  with  healthy  iiiTSons.  Disinfi'i-tion  of 
the  vessels  ia  best  brought  about  by  boiling  them  well ;  the  dejecta  are 
best  niixe<l  with  a  solution  of  lysol.  carbolic  acid,  or  kresol,  in  the 
proportion  of  about  Jive  jter  cent.  This  mixture  is  allowed  to  stand 
about  one  hour.  All  linen  used  should  be  i>ljiced  in  a  three  to  live 
per  cent,  solution  of  Usui,  and  remain  in  it  from  one  to  two  hours. 
Bedding  and  clothing  are  best  disinfected  by  sleiini.  Tii  the  aliseuce 
of  a  steam  disinfecting  plant,  they  may  l>e  washed  in  a  five-jier-cent. 
solution  of  lysol  aud  then  dried  in  a  very  hot  iihice  for  three  or  four 
days.  The  apartment  iuhabiteil  by  a  patient  should  also  Ije  disin- 
fected beffire  being  used  for  other  purposes. 

For  this  purpose  all  movable  ittticles  are  to  Ite  taken  out  nt  it, 
and  disinfected  either  by  steam  or  by  washing  well  with  a  three  to 
five  per  cent,  solution  of  lysol.  The  em|>ty  room  is  then  to  be 
scrublied,  as  well  as  may  be,  with  a  five-jier-cent.  solution  of  lysol, 
the  walla  rubbed  down  with  bread  and  where  possible  freshly  white- 
washetl  or  painted.  After  again  cleansing  the  flour  with  a  five-per- 
cent, solution  of  lysol  and  drying,  the  room  should  be  allowed  to 


414  RUHFF—ASUTIC  CHOLBBA. 

remain  empty  for  at  leitat  three  Haja,  beiug  (liirmg  this  time  heated, 
luateud  of  Ij'Hul,  th(>  ntlierdiaiufect&Qta  meatioQed  above  aia.v  be  used 
for  tills  puriToae.  Articles  of  little  value  wUicli  have  come  in  contact 
with  the  jiutieut  ftre  best  burned.  We  must,  however,  l>ear  in  mind 
tUut  the  articles  to  be  burned  should  not  be  moved  to  other  ]ila<^e«, 
carrying  the  germs  of  the  disease  with  them.  That  the  uurses  of 
cholera  [mtients  should  not  eat  or  drink  in  the  sick-room,  that  thev 
should  remove  their  infected  i-lothiug  wheu  visiting  or  goiug  to  mejiLit. 
should  carefully  disinfect  their  hands  and  face,  and  then  chao^fe  their 
clothes  is  so  evident  that  it  need  hardly  be  insisted  upon. 

If  cholera  has  brokeu  out  in  a  houae  in  which  is  a  shop  for  the 
sale  of  fooil,  the  business  must  at  once  be  cloaed.  If  theee  measuni 
are  to  yield  good  results,  moreover,  they  most  be  carried  oat  at  onoe 
ou  the  appearance  of  a  suspicious  cose. 

The  bodies  of  patients  who  have  died  from  cholera  should  be 
allowed  to  remain  in  the  house  where  death  occurred  only  if  all 
tliese  measures  against  the  spread  of  the  disease  can  he  taken. 
Washing  the  dead  is  best  disjienaed  vrith,  or  should  be  done  with  a 
lysol  or  kresol  solution.  The  bottom  of  the  coffin  should  be  covered 
with  peat  or  sawdust,  aud  the  body  should  be  wrapped  np  in  a  cloth 
saturated  with  a  (solution  of  corrosive  sublimate  or  carbolic  acid.  In 
thin  comlitioii  it  is  to  Ije  takeu  to  the  dead-room  or  the  cemetery. 
Exposing  the  VkhIv  to  view  is  lietter  disjjensed  with.  The  undertaker 
must  carefully  disinfect  himself  in  tlie  same  manner  as  ordered  for 
the  nui'siug  staff. 

In  every  case  of  cholera  search  should  be  made  for  the  aonroe  of 
the  ilisenwe,  and  this  must  I>e  rendered  innocuous.  Frequently  we 
shiill  theu  come  across  other  cases  which  have  been  overlooked,  and 
which  may  lead  to  a  spread  of  the  infection,  or  have  already  done  M. 
For  this  reason  a  suneiUaiice  of  all  the  dwelling-houses  in  which 
cholera  cii.tes  have  occurred  is  a  pressing  necessity.  Frecjueutly 
these  houses  are  in  need  of  thorougli  disinfection  and  ehoold  be 
esamiut'd  us  to  their  nauitary  cundition  as  regards  water-oloaets  and 
jilnmbiug,  the  pasitiou  of  hydrants,  and  the  water-supply.  In  the 
mean  time  the  inhabitints  mnst  be  taken  to  a  temporary  quarantine 
Ntatinu.  The  public  water-closets  also,  in  view  of  their  proliable  in- 
fei'tion  by  cholma  dejectiuus,  stand  iu  need  of  special  watching  and 
regular  disinfection. 

A  third  very  important  duty  connected  with  state  prophylaxis  ij 
the  suneiUjiuce  of  dealers  in  food  protlucts.  Spoiled  or  Bospiciona 
food  must  1)e  destroyed.  Dealers  in  milk  shoidd  be  under  aanitsiy 
control,  and  especially  should  means  be  taken  to  prevent  dilutiou  of 
the  milk  with  water.    Ice  should  be  allowed  for  sale  only  if  it  ia  «b- 
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solutelj-  free  from  auspicion,  coming  from  aticontaminuted  streams 
or  lakes  or  matle  artidciall,>  Erom  distilled  or  piire  spriug  water. 

Especial  care  must  be  devoted  to  the  question  of  drinking-water. 
The  drinking  of  river  and  harbor  water,  which  is  always  to  lie  cou- 
deiuned,  should  be  especially  warDe<i  against  in  times  of  cholera.  lu 
cities  where  the  dwelling-houses  are  supplied  with  watei'  that  has  not 
been  filtered,  the  boiling  of  all  water  used  tor  drinking  or  othei'  pur- 
]wses  should  Ije  insisted  on.  Water  which  ha.s  been  filtered  may 
still  contain  cholera  germs,  although  peihajis  in  smaller  number, 
and  it  is  therefore  well  when  cases  nf  cholera  a])pear  tn  recommend 
the  boiling  of  the  water  at  once.  That  it  is  the  duty  of  the  govern- 
ment to  supidy  the  people  nut  only  iu  times  of  cholera,  but  also  at 
other  times,  with  a  i>erfectly  pure  drinking-water,  goes  without  say- 
ing. The  filtration  through  saud,  now  in  use,  can  by  no  means  l)e 
considered  an  absolute  solution  of  this  certainly  very  difficult  task, 

ParalJel  with  the  question  of  a  supply  of  jiure  water  is  that  of  the 
disposal  of  fecal  matter.  The  esaniple  uf  Hamburg  has,  however, 
Bhown  that  a  good  system  of  sewerage  alone  is  not  sufiicient.  It  is 
also  the  duty  of  the  government  to  prevent  the  infection  of  rivers  by 
cholera  germs.  In  this  relation  a  careful  control  of  ships  and  their 
inhabitants  is  above  all  necessary.  WTiether  it  he  possible  to  com- 
pel sailors  not  to  throw  discharges  into  the  river  strikes  me  as  jiroli- 
lematical.  Wlierever,  however,  seamen,  raftsmen,  and  fishonueu  are 
required  by  law  to  carry  pure  water  not  only  tor  drinking  but  also 
for  washing  dishes,  it  is  certain  that  infection  is  fretpientU  pre- 
vented. It  is  to  be  recommended  besides  that  all  vesseU  should  be 
under  constant  supervision.  This  may  be  accomplished  at  thw  ports 
of  embarkation  and  arrival,  and  iu  river  boats  also  at  certain  inter- 
mediate points.  A  control  of  this  kind  of  necessity  would  interfere 
with  commerce  only  where  grave  danger  is  threatened.  All  vessels, 
however,  must  at  all  times  be  subject  to  certain  sanitary  laws. 

The  methods  of  disinfection  of  cesspools  and  of  the  mouths  of 
sewers  discharging  into  rivers  should  be  very  different  from  thnse  at 
present  employed.  "We  should  not  forget  tliat  the  water  ot  a  river  ia 
a  better  culture  medium  for  microorganisms  in  porportion  iis  it  is 
richer  iu  organic  coustituentw.  That  in  times  of  cholera  the  disease 
may  be  spread  far  and  wide  through  the  aggregation  of  many  people 
at  fairs  mnst  be  considered.  The  Muhammedau  pilgrimages  are  espe- 
cially notorious  in  this  relation.  The  surveillance  of  vessels  on  which 
pilgrims  travel  has  of  late  been  undertaken,  but  the  large  numbers 
of  pilgrims  and  their  stubborn  opposition  to  such  measures  present  a 
great  obstacle,  and  consequently  it  has  seldom  l>een  possilile  to  pre- 
vent a  spread  of  the  disease  from  Mecca  to  Egypt.    If  the  surveillauce 
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would,  however,  be  earned  over  ft  lurger  temtory  and  with  greater 
etrictix^!!'^,  tim  result  would  iu  all  probability  be  mucli  better.  Fur 
the  -saioe  rcfUfoim,  it  is  aku  nnwiMo  t^i  Lavw  lar)i;e  aimy  mancBwma, 
daring  titaett  of  epidemic,  and  in  KwalitieH  where  ch<Jera  is  nging. 

The  public  adminiMtraUon  in  timiti  of  ohuli^ira.  however,  lias  still 
greater  opiiurtuuity,  n»id«  from  llimo  dutici*,  to  ahow  its  Tii;or  and 
its  ability.  The  iuBuriug  of  medical  atteodaoce  and  Dorwng,  rudta 
from  huuso  to  lioiuo  by  coiiiiuittw^  or  iudividual  mcmbent.  tbe  ere^ 
tioD  aud  onlartfemeiit  of  kitcheua  for  tlie  people,  etc.,  would  nlierc 
much  suffuriug  ixtcurring  in  the  cuunw  of  the  «pidemip,  while  it 
would,  oD  the  other  hand,  conduce  to  the  limitation  lA  the  epidemio 
by  the  discovory  of  infected  mntttrial. 

The  giving  of  full  instructiooa  to  the  public  concerning  the  nature 
of  ohukira  and  ibi  diiMemiuutiou  by  the  excreta  and  by  61tli  i»,  how- 
ever, also  to  be  denired.  At  the  same  time  we  should  reoommead  the 
carrying  out  of  iudiriduiil  w<.'>a8»rett  of  propbylaus. 


Fedsonal  Pbophtl&xib. 
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Pereoua]  meaaurea  of  procantion  consut,  first,  in  tho  care  that  oo 
food  or  drinks  contaminated  with  comma  bacilli  should  enter  the 
digostivo  tract;  aecoudly,  iu  leading  a  rc^tular  life,  free  from  exoewM 
in  eating  and  drinking,  so  tliat  the  body  may  retain  the  faculty  to 
elimiuatd  or  deatroy  any  comma  bacilli  which  may  by  chaooe  hafe 
gained  acce>«it,  Ix^fore  th<>y  can  cjinso  a  ttevt^re  di>tnaae.  .\m  regards  the 
first  it  is  necessary  to  wash  the  hands  before  each  meal,  (o  lake  foud 
and  drink  only  after  it  tiA8  been  cooked  or  boiled,  and  io  a  |«ifed)j 
good  condition,  and  also  to  keep  the  dishes  nsej  at  meals  free  fnm 
infoctiuu  by  washing  thorn  iu  pure  or  in  boiknl  wat«r.  In  partim- 
larly  dangeroon  places,  a  disinfection  of  porcelain  or  glass  warea  nay 
be  obtatuixl  by  boiling;.  BretuI  and  utht^ir  cold  UmkU  which  are  not  Io 
be  tmsted  to  be  uncontaminated  may  be  freed  from  riable  oomsia 
bacilli,  which  might  have  adhered  to  them,  by  acorching.  Bread 
may  be  thoroughly  disinfected  by  heating  it  for  one  hour  in  aa  <n^ 
at  70"  to  80^  C.  |158°  to  176'  F.>.  Although  wo  xhould  limit  oarooo- 
sumption  of  food  ag  nearly  as  |>o«8ibleto  cooked  Hubatanom  (altfaoo^ 
wine,  good  beer,  and  mineral  waters  are  not  excluded),  it  is,  bowenr, 
well  to  mlhere  to  our  ordiniLry  mode  of  life  as  nearly  as  wn  may.  Ab 
flsauntial  change  in  tlie  diet  ia  not  good,  for  the  simple  reason  thai  a 
disturbance  of  the  digestive  functions  mifjlit  tliereby  eAsi]y  be  n- 
duced  which  would  greatly  facilitate  the  arrest  and  growth  of  lk> 
comma  bacilli.  That  excessive  regulation  of  the  diet  involving  radical 
dunge  in  the  mode  of  life  is  oapocially  dangerous  abould  he  empha- 


sized  re  [heatedly.  Acute  and  chronic  alcoliolism  must  be  uamed 
above  all  otliers  as  tlie  cause  of  a  jiarticular  dis])08itioD  towards 
grave  choleraic  attacks.  Persons  who  are  debilitated  from  other 
causes  must  also  be  exceedingly  careful  in  their  measures  of  prophy- 
laxia.  A  warning  does  not  seem  ont  of  place  here  to  avoid  strange 
and  especinUy  sosiiected  water-closets,  to  refrain  from  visiting  l<jcjili- 
ties  and  houses  which  harbor  cholera  patients  or  cholera  SHSpects, 
although  WB  have  no  positive  proof  that  cholera  lias  ever  been  con- 
veved  iu  this  manner.  The  closing  of  the  schools  would  hardly  be 
necessary  in  cities  where  good  sanitary  laws  are  iu  force.  It  would, 
however,  be  well  to  organize  a  system  of  sanitary  insi^ectiou  iu  all 
places  where  a  great  number  of  people  daily  congregate,  as  iu 
schools  and  factories,  and  to  inquire  ihulj-  whether  any  case  of  diar- 
rhcea  had  occurred.  Any  ailing  person  would  then  be  given  at  ouca 
into  the  hands  nf  a  physician.  RTiether  we  tfhall  be  able  hereafter 
to  prevent  estcnsivo  cholera  ej)idamic8  by  these  prophylactic  mi'iw- 
urea  coupled  with  progressive  sanitation  of  cities  must  be  left  to  the 
future  to  determine.  For  the  present,  it  is  without  doubt  too  etirly 
to  cherish  a  sure  hope,  for  the  mode  of  infection  is  by  no  means 
alwayB  so  oi>eL  and  clear  to  us,  as  is  taken  for  grnuted  by  some. 

The  Si)anish  i)liysician  Ferrau  was  the  first  who  tried  in  the  epi- 
demic of  188.)  to  afl'nrd  individual  protection  by  subcutaneous  iujec- 
tious  of  cultures  of  ^Hnilent  cholera  bacilli  and  of  tlie  blood  of  conva- 
lescents. The  experiments  of  (Jamaleia.  Z;islcin,  Loweuthal,  Brioger. 
Kltasato,  Wassermann,  and  others  demonstrated  that  the  blood  of 
animals  that  had  been  treated  in  this  manner  really  acquired  immu- 
nizing pr< i]tei-ties.  This  immunity,  as  already  previously  meutinued, 
cousistH,  according  to  the  reseurclios  of  PfeiflVr.  in  the  formation  of 
specific  autitosius  in  the  blood,  which  paralyze  the  cholera  vibrios  or 
destroy  them.  Haffkino  also  lias  made  nmny  esperiments  in  this 
direction  and  has  devisi^d  a  method  fur  ultiiinini;  individual  pr(i|ihy- 
laxis  by  the  sol  xm  tan  eons  injection  of  cholera  culliu'es. 

Durinti  the  years  of  IH'.IH  to  lftfl:"i,  about  oO.OOO  j^crsons  have  been 

treated  after  Haffkine's  method,  and  the  rcHults  of  tliii  tn^atnient  are 

not  unfavorable.     At  all  events,  the  mortality  of  tlLose  imx-idaled  was 

yery  small.     Thus,  202  iiersons  were  inocnlati'd  in  nuo.  prison,  207 

were  not  treated.       Among  those  uot  iiioculaieil    '.'.'J  per  cent,  liad 

cholera  and  4.'.r>  per  cent,  died;  among  th*-  inoculated  M.^H)  per  ceut. 

suffered  au  attack  of  the  disease  and  2.41  jx-r  cent,  dii'd.     Kitnsato 

also  prepared  an  antitoxin  and  tried  il  on  cholera  patients  iu  Japan, 

but  with  what  success  we  are  uot  yet  able  to  dcterniine  with  any  jtosi- 

tiveness.     But  iu  any  discussion  of  this  method  it  is  in  I'iace  to  ask 

whether  the  antitoxins  of  the  blood  are  still  able  to  exert  their  luflu- 
Vot..  XrV.-27 
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ence  ou  tlie  bfu^illi  wliicli  haye  entered  the  iutestine,  wlien  the  symp- 
toms iii-e  already  fully  develojied ;  wlietlier,  in  other  word«,  we  bare 
here  a  curative  as  well  as  a  projihylactio  method.  The  reaultfl  of 
further  ex i>eri meats  must  determine  whether  the  method  is  eScs- 
ciouB.  If  so,  it  would  then  be  of  great  service  iu  the  endemic  homeol 
cholera.  Haffkine's  exiJerimeuts  have  certaiDlj-  been  8Up|>ortMl  bj 
Kolle'H  tiiidiugs  of  protective  sulistauceB  in  the  blood  of  persons  treated 
iu  thiH  iijituuer,  so  that  the  prophylaxis  of  cholera  has  been  Mseti- 
tially  enriched,  as  regards  the  couulries  where  this  disease  is  endemic 
For  other  countries  this  would  not  come  into  cousideratioQ  in  the 
absence  of  an  ei)idemic. 

Treatment. 

For  a  long  time  the  therapeutic  apeculationa  of  physicians  Hd' 
laymen  placed  an  important  i^art  in  the  treatment  of  cholera.  Hh 
more  dbsciire  the  cause  of  cholera  was  the  more  the  called  and  tlie 
luictilled  felt  justified  in  making  themselves  heard.  Above  all  wuit 
the  hunt  after  specific  remedies  which  occupied  the  chief  ptac«.  To 
getlit^r  witli  this,  the  grt'ttd  of  gain  was  also  an  impelling  factor,  and 
tliifi  hiiH  found  at  the  present  time  a  new  field  of  activity  in  the  TMiDt> 
in^,'  ijf  a  ho.st  of  chemical  preparations.  Nevertliele.'is  from  the  eatt 
eat  epidemics  there  have  been  some  who,  ignoring  the  clamor  of  Uh 
time  for  specific  medication,  argued  iu  favor  of  a  general  thenpT. 
In  this  couiiectioii  I  cannot  refraiii  from  mentioning  a  commaQicatioo 
made  by  Schaet<?r  iu  the  jear  1831,  which  was  made  public  Ij 
Kiist.  I  mIihU  find  occasion  in  auotlier  place  to  give  some  special 
estract.s  froiu  Schaefer's  paper. 

The  possibility  of  discovering  a  specific  cure  for  cholera  can  eet- 
tiiiuly  not  be  denied.  We  may  look  for  ailvance  in  this  directioa, 
above  all,  to  modern  bacteriology.  Much  prelimimiry  work  will, 
however,  have  to  tie  done  iu  this  study  before  our  hopes  can  b* 
realized.  At  all  events,  the  experiments  of  Eolle  and  others,  as  »tll 
as  the  researches  of  Haffkiue,  permit  ua  to  hope  that  the  trvatiiKol 
(if  cholera  will  receive  an  essential  advance  from  the  studies  of  Ehilici 
and  Beliring. 

Cholera  Isfection  wtthoct  Marked  Symptoms. 

The  treatment  of  cholera  infection,  in  the  absence  of  anv  mi 
s>  luptoms  of  disease,  will  only  very  rarely  come  in  the  pbvsi 
way;  for,  .is  a  rule,  this  condition   is  discoveretl  only  bv  «ec 
Numerous  examples  nevertheless  testit\-  to  the  not  altogether  i 
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qaeDt  occurrence  of  this  form,  aad  from  tLis  point  of  view  we  should 
regard  and  eufort'i- nil  thiise  general  h>j;ieBio  measures  wUieli  liave 
ulrcjuly  been  discossed  under  the  heading  of  individual  prophjlaxiB, 

Choleraic  DiARitH(EA. 

Ever;!'  person  suffering  from  "  clioleniic  diarrbiua"  or  every  jierBon 
susiHJcted  of  it,  itlioiild  rest  in  bed  and  be  kept  waim.  Often  tlie 
affection  goes  on  to  recovery  under  this  iuauagett:ent  before  a  bac- 
teriological diagnosis  Las  been  made.  This  cure  in  subKtautiiited  by 
the  fact  tliflt  the  stools  become  less  freijueut  find  agitin  tiiki.'  (in  a  t*>cii- 
leut  character.  Comma  baiilli  may  porhapH  bo  found  in  the  first  or 
the  first  few  stools,  but  these  soon  succumb  to  the  ai-liou  of  the 
normal  decomposition  proceMses  in  the  intestinal  cnuteuts.  lu  this 
connection  it  niny  bo  of  lut-erest  to  know  that  the  comma  bacilli  euu- 
not  develop  when  there  is  even  the  smallest  amount  of  iudol  and 
fikatol  present  in  the  culture  fluid  (Rumpel).  Thus  a  restitutio  iid 
inlegmm  takes  place  without  any  medicinal  iutorfereuce. 

How  frequently  a  fijioutaueous  cure  may  i.iccur,  and  how  fre- 
quently the  comma  bacilli  pass  thrnngh  the  intestinal  canal  without 
giving  rise  to  essential  symptoms  of  diHease  it  is  of  course  inipossiblo 
to  say,  as  cases  of  this  kind  are  only  exceptionally  ndraitt^d  to  the 
hoB])itals  or  examined  bacteriologically.  In  the  mean  time  we  are 
furnished  with  a  few  interesting  points  nt  least  by  the  searching  in- 
vestigatiouH  made  at  Hamburg  in  the  summer  and  autumn  of  18'J3. 
Among  150  cases,  in  which  a  (liagmisis  of  Asiatic  cholera  was  mads 
as  a  result  of  the  presence  of  comma  bacilli,  only  HU  displaced  the 
typiciil  symptom  complex;  in  i)0  cases  there  was  lUarrha'a  accom- 
panied by  one  or  more  attacks  of  vomiting,  in  24  cases  there  was 
present  onlj'  a  diarrhfca  of  varying  intensity,  Some  of  these  ]>atiout8 
recovered,  without  any  medicine,  while  pursuing  their  usual  occupa- 
tions. In  1  case  comma  bacilli  were  present  in  a  perfectly  healthy 
man,  and  in  0  cases  as  a  chance  comflicatinii,  nnaccomijauinl  by 
cholera  symptoms,  in  other  diseases.  These  findings  certainly  prove 
that  comma  bacilli  may  pass  through  the  gastrointestinal  caual  in  ib 
great  number  of  people  without  causing  any  severe  diHturbaiices,  It 
is,  however,  not  always  that  the  cure  of  choleraic  diarrha-a  ia  accom- 
plished in  this  simple  mauner. 

Phyaiciaus  have  from  the  first  sought  to  check  the  most  eBsoutial 
Bj-mptom  of  the  disease  (the  diarrh(cat  by  opium  and  thus  accomplish 
acure.  Opium  with  or  without  a  combiuatiim  of  astringeuts  or 
arouiatics  has  for  years  tiiken  first  rank,  esi)ecially  in  the  mother 
coantrj'  of  cholera,  in  the  treatmeut  of  the  disease,  particularly'  in  thd 
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early  stages.  The  "  astringeut  pills"  furuislied  to  tliu  people  h\  tbe 
Euglisli  goveriimeut  iu  times  of  epidemic  leciudeeceuce,  coutAiu  opioia, 
asafcetida,  black  pepper,  apil  camphor.  Scbaefer  in  1831  recotunieoded 
au  iuf  iision  of  peppermint,  a  (^kss  of  which  was  to  be  taken  wann,  vitli 
the  additiou  of  two  drops  of  Sydeuliam's  laadanmu,  every  lifteeD  miu- 
atea.  If  we  take  into  account  the  pottsibility  of  a  spoutaueooa  cure  bjr 
a  revei'sion  to  the  normal  iutestiual  fiinctioua,  the  favorable  iutliiADcn 
of  opium  conjoined  with  remedies  which  excite  the  functional  activity 
of  tbe  intestine  may  iu  some  cases  be  explained.  Obeervatinaa  lisn, 
however,  also  beeu  made  which  do  nut  present  tbe  treatment  by  opina 
in  an  alto){ether  rational  light.  It  was  possible,  it  13  true,  to  check 
the  diarrhtea  for  a  number  of  houi-s,  but  it  recurred  when  tbe  extreme 
eifflct  of  the  opium  passed  ofl",  and  led  to  greater  disturbatioes  or 
necessitated,  on  accouut  of  the  debilitated  condition  nuw  occurring, 
other  therapeutic  interference.  Iu  isolated  cases,  however,  the  picture 
of  a  ^'rave  attack  i>f  cholera,  either  with  or  without  the  appearance  of 
a  i>ri>tuse  dianhiL-a,  followed  this  opium  treatment.  This  occurnMioe- 
renders  it  ptansiblo  that  the  quieting  of  the  intestine  thus  produced 
in  tlie  tirst  instance  may  be  the  cause  of  an  increase  of  the  comnu 
bacilli  or  of  an  iiitosieation  brought  about  by  the  absorption  ol  tbe 
chfilerii  poison.  The  latter  might  rea<lily  occur.  esi>eciaUy  in  those 
cases  in  which  the  epithelium  of  the  small  intestine  is  uecroMd. 
From  tliis  point  of  view,  we  are  not  altogether  Justified  in  administer- 
ing '>iiiinii  with  the  object  of  iiuietiug  the  intestine  eolely  on  tha 
grciiiuil  of  tlie  existing  diarrhoea,  without  any  further  consideration. 
Opium,  it  is  true,  possesses  other  properties  than  tbis,  TogetW 
with  its  influence  on  the  geneml  nervous  system  we  must  also  ascribe 
to  it  a  direct  or  indirect  influence  on  the  spasmodic  couditioua  of  tin- 
amiiotli  mn.scnlnr  Allies.  Imtable  conditions  of  the  latter  are  present 
amniig  the  Hvinptomfl  of  cholera  iu  the  circulatory  system,  and  in  tie 
iuU'Mtiuii  itself.  Piutiiil  spasm  of  the  smooth  muscular  fibres  of  tlie 
intestine  may  here,  as  well  as  iu  other  forms  of  intoxication,  betiM 
causo  i-if  a  piirtiiil  retention  ot  tlie  intestinal  contents,  while  the  pro- 
fuse  diarrluL'id  discharges  lead  oue  to  lielieve  that  the  intestine  hai 
beeu  almost  entirely  em]itied.  A  lowering  of  this  excitability  of  lb* 
iutestiue  liy  opium  nuiy  exert  a  favor.ible  inHueuce  iu  this  way,  liut 
it  should  not  lie  so  strong  as  to  produce  absolute  cousti[>atinn.  T" 
patieut  usually  comes  to  the  ]ihysiciau  on  accouut  of  the  iliarrlia 
and  Ireiitiuent  for  this  is  demiiuded  long  l>t>f<iro  a  dia^ito«is 
cholcniiL'  (liarrlui'd  can  be  mud".  In  cjisea  nf  this  kind,  there 
certainly  no  objection  to  the  ndniiuistration  of  small  doses  of  opiai 
BO  Icmn  as  till*  pre.siMice  of  laru'e  fecal  accumnlations  is  not  dciuf 
strateil  by  intestinal  distention.     As  only  small  doses  are  indicst 
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the  fnUowing  formula  may  perluqis  be  iisefiil  in  the  case  of  an  adult, 
beside  tlie  remed.v  tueutioned  above  by  Schaefer: 

STinctiitv  of  opium. , 5,0    (niliiv.) 

Compmmd  lincture of  cincbcma CO.O    (5>^>) 

>I      SJg.     A  tcaEpooDful  to  be  uken  as  onleicd. 

Or. 

It  Tiiiciiire  rtf  valeriRD 30.0    (  3  *v  ) 

Coiiipounii  elixir  of  orange, 

Aromstic  tinctufp  . , SS  IS.O    (  j  iij  ) 

Tiuftiire  of  upiuiii.. 5.0    (  I.  i.) 

)I,     Sig.  ;  Twenty  to  twcnty-flvc  ilrops  to  be  taken  every  twi>  or  llirec  Imurs, 

Tlie  opium  may  also  be  combined  with  mild  laxativeB; 

8  Opium 0,03    (gr.  i) 

Cnloniel ,   0.05-0.3    (gr.  ]-5) 

Wliilc  sugar 0,05    (gr.  a 

It.     Sig. :  Ona  such  powder  every  llireu  lioiira. 

In  the  epidemic  at  Hamburg!,  iu  1S02,  ojiium  was,  however,  also 
exhibited  iu  a  different  uiaiiner  ou  recommeudation  (if  au  Ennliwh 
physician.  Dr.  Wall,  who  had  employed  it  iu  inimenm.'s  epiilfitiicw  in 
Calcutta.  Eeiclie  injected  about  tiftoeu  drops  of  the  fluid  extract  of 
opium  Bubcutitueoiisly,  not  so  uuu'h  in  recent  cliiileraic  diaiTho?a, 
as  in  cast's  whicli  threatpned  to  pjian  into  thii  eyaunlii!  Mta^e.  In  a 
number  of  caaes  a  favorable  influence  on  the  circulation,  ii  disap|iear- 
auce  of  the  cyanotic  hue,  and  un  improvement  iu  Ihn  jmlse  were 
plainly  visible. 

Tumiuy  fntm  the  opium  treatment,  the  thought  arlMOf*,  art  an 
oatoome  of  modern  scientific  research,  that  the  iutrodnctinii  of  an- 
tiseptic remedies  into  the  gastrointeHtinal  canal  niinlit  check  Ihe 
growth  of  the  comma  bacilli  find  prevent  the  develojunent  of  the 
Bvmptom  complex  altoj;ether.  All  tlie  nieasnre.s  wliicli  n-«t  .Holely  on 
this  indication  cannot,  however,  bo  wi^uidiwd  as  successful.  At- 
t^niptK  in  this  direction  were  ]iriiliaMy  made  for  tlin  llrst  time  by 
von  Leyden  iu  the  K<Juii;sliern  ejiidemic,  without  any  esHnntial  ^;ood 
reaults,  however.  In  the  fsaine  calHj_'or,v  wf  must  id.so  ]i]jn'c  llu'  use  of 
chlorine  water,  which  was  reconnneuded  as  a  upccilic  by  Dyt-s.  The 
eiperiiiients  which  we  made  at  the  lietiinuiin;  <pf  llie  Hiiriiburj,'  cpj- 
deniic  with  chlorine  water  pivo  hucIi  ilisi'iiuraKitiK  reHults  that  Ihey 
were  Br>ou  abandoned.  No  niore  favorable  resnltH  were  n-portfd  by 
the  physicians  of  the  cholera  hospitals  iu  Hamlniri;  fi>llnwinn  the  use 
of  bismuth,  tannic  aciil,  salicylic  acid,  pyolifauiu,  creolin.  creosote, 
and  preparations  of  cresol.  The  same  may  Ite  said  of  sjdol.  .\fter 
Hupi*  and  Lowenthal  had  recommended  its  em]iloyment  in  cholera 
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on  theoretical  groatuk,  aod  LoweDtlml  b&d  eveu  pruned  it  w  * 
specific,  it  i*  uot  Horprittiu^;  Uiat  it  vihh  admioialered  in  laixe  qiunli- 
tim  l>otli  by  the  stomach  and  by  HabcntaoeottB  injection  in  the  form 
of  shIoI  ut)i<.^r  diiriuK  tli<^  cholom  «piiicniio  at  HanibnrK.  A  f»iitrabk 
influence  on  tlie  diaeaae  waa  not,  however,  observed,  ■ 

Hu|ii)0  then  Fueomniemlvd  triltroinphenol-bismnlh  as  a  n^niMy' 
in  cliolera,  based  on  hia  exjierience  in  the  New  Getieral  Hoopital  at 
Hitmburg.  The  »ttitiiiti»t  gHthcrod  by  hix  aitsUtaiitJ«  Baixnm  and 
Bolt^  show  a  mortality  of  the  casea  treated  by  him  after  this  inelliod 
of  53.*>7  {lorcout.,  while  during  thu  sumi'  jwriod  the  aven^«  tiiortalilr 
in  all  the  cholera  hoHpitaU  waa  lena  than  fifty  per  cent. ;  it  ahoald  be 
oiUUhI,  how«vfr,  that  uuiny  of  tho  very  gravu  ciMua  vroro  plaoed  ondtrr 
Hiippe'fl  care.  As,  however,  the  worst  caaea  of  cholera  were  at  that 
tiiuo  fi^^' nigral  I  y  taken  to  othtr  huMpitnht  (iiihI  uot  to  thu  Now  Gvucnl 
Hospital,  which  waa  situated  at  a  distance  from  the  centre  of  the 
infocted  ilimtrict) .  thu  roaidts  of  Hupiw'a  tivaliu«ut  would  hanSt 
encourage  on©  to  continue  with  the  same  methyl,  or  even  to  reicanl 
intestinal  auti^oiwiit,  which  by  the  way  hn»  yiuldod  only  very  few  gocal 
results,  as  the  rational  mode  of  treatment  of  cholera.  This  failure  U 
an  a]i]inroutIy  rational  mcMMuro  is  soinewhiit  surprising.  The  expla- 
nation  is,  however,  probably  to  tie  found  in  the  fact  that  vith  lii« 
destruction  of  the  comma  bacilli  in  the  intestinal  canal,  the  ab- 
aorption  of  the  loxiim  from  here  into  the  Imdy  in,  owing  to  th* 
des'juamutiou  of  the  intestinal  cpithelitim,  not  prevented.  It  ia  aba 
probable  that  the  coniua  bacilli  which  invade  tlie  wall  of  th«  ixta^ 
tine  in  great  numbers  are  affected  to  only  a  limited  degree  liy  tbt 
remedies  introduo^l  into  the  iutcatiuo. 

The  employment  of  muriatic  and  lactic  acida  (the  latter  neom- 
mended  by  Dujanliti-Bi'uunM^tz')  haa  not  in  our  ex|ierieiK»gtTeinaB? 
very  good  results.  In  a  few  cases  the  gastric  and  intestinal  eontaili 
as  far  aa  Itanhin's  vnlvo  were,  it  Is  true,  made  diatiuctly  acid  by  te 
ingestion  of  large  quantities  of  acids;  it  was  ueverilieleas  pomiUa  to 
caltirale  o)iiniia  bacilli  in  Ihi-wi  acid  gHStrir  and  intwtinal  i  iwiliiali 
obtained  at  the  autopsy.  Although  the  fatal  issue  waa  not  pnynalrd 
in  Hoine  cjuu-M  in  spite  of  a  cojiiouit  supply  of  acid,  iwrertheleaH  I  aa 
very  partial  to  the  administration  of  a  solution  of  citric  arid  as  a 
drink,  tofce^^er  witli  other  remedim.  and  I  beliera  that  I  can  at  Umat 
say  that  no  injury  will  r«<ult  from  this  practice. 

After  (hia  unlavorahle  es{)eriouiv  in  modcni  gastric  and  iutnatint) 
antisepsis,  we  hail  recourxo  again  to  an  oh)  treatment,  haaMl  upon  the 
belief  that  the  nioftl  radical  removal  possible  of  the  comma  Imw^ 
from  the  intestinal  canal  is  a  immar>-  indication.  As  Leberi  infomi 
08,  Jnles  Gneriu  aa  early  as  lH-1'.'  treatetl  every  caae  of  choleriae  wiA 
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CBfltor  oil,  and  after  that  it  was  aleo  used  in  Eugknd  very  exteusivel.v . 
Odo  to  twti  lublesjiooufuk,  according  to  the  age  ot  the  piitieut,  will 
in  moet  cases  be  sufficient. 

ToyetLer  witli  custor  oil,  citloinel  has  also  Iwen  yiveu  for  the  wauio 
parirose.  Li  tlie  employraeut  of  calomel  we  have  to  bear  iu  miud 
tliMt  i>n>l)ably  an  antibacterial  etTect  is  jiroduced  by  the  formation  of 
a  small  amount  of  corrowive  sublimate.  The  exhibition  of  ralomel  iu 
til*.'  triuitmeut  of  cholera  is  uot  altogether  new.  Reports  of  its  em- 
ployment by  English  jihysiciuns  date  from  the  end  of  the  thirties. 
In  1840  Amelnng  djscusaed  the  question  whether  calomel  might  uot 
be  of  ser\Hce  in  ehulera  if  yiieu  iu  email  dosee,  and  towards  the  clowe 
of  that  same  decade  the  ibiig  was  agaiu  warmly  recouimeuded,  espe- 
cially by  English  physicians,  by  Stediuiui,  Mhiu,  Allen,  aud  Eoger. 
Felix  Niemeyer  made  extensive  use  of  it  iu  the  Magdeburg  epidemic, 
aud  Leydeu  iu  the  Konigsl>erg  eiiidemic;  vnu  ZiemsseujJso  warmly 
recommeuda  it.  The  doses  employed  by  the  individual  authorn 
varied.  At  times  large  siugle  dose.s  (0.3  to  0.5  gm.  ~  gr.  v.  to  viiss.) 
were  recommended,  adniiuistered  three  times  aud  followed  by  smaller 
doses;  at  other  times  very  small  doses  (0.113  to  D.O'i  gm.  =  gr.  ss.  to 
i.)  were  recommeuded.  In  the  Hamburg  epidemic  both  ways  of  ad- 
ministering calomel  were  tried.  As,  liowevcr,  typical  intestinal  aud 
renal  symptoms  of  mercurial  poisoning  were  observed  iu  two  cases 
treated  with  largo  doses  of  calomel,  I  would  recommeud  the  employ- 
ment of  the  smaller  doses  (0.03  to  0.05  gm. — gr.  ss.  to  i.)  every  two 
hours.  This  treatment  should  be  continued  one  or  two  days.  As  a 
rale,  only  a  slight  iucreasti  iu  the  number  of  stools  is  obsen'ed.  At 
first  these  are  usually  not  changed  in  color,  at  all  events  there  has 
seldom  been  observed  any  green  iliscoluriitiou,  but  freijuc-iitly  llm 
discharges  assume  a  yellow  or  brown  cohir  in  the  course  of  the  nest 
few  days.  In  this  mauuer  an  iidult  receives  fnmi  about  0,(5  gm, 
(gr.  X.)  to  at  the  most  1  gm.  {gr.  xv.)  of  calomel  in  twour  three  dais. 
These  doses,  which  should  l>e  somewhat  less  iu  children,  are  prol>- 
sbly  sufficient  for  the  purpose  intended. 

Besides  the  employment  of  caloTin'l,  we  occaBioually  tried  Ihe  ad- 
ministration of  the  sulphates  in  combination  with  organic  acids.  We 
were  iu  hopes  that  the  increased  jierintaJMif^  would  idso  h^ail  bm  vapid 
transportation  of  acid  intn  the  intt^stineand  thus  lead  U>  a  still  furllnr 
dimiuatiou  in  the  uumlter  of  comma  bacilli.  The  combinati<'U  of 
citric  acid  with  E|>soni  saltw  was  taken  with  grciil  rcludaiici-.  aud 
furthermore  we  also  failed  to  get  the  ex]>ectid  increase  of  the  inti-w-- 
tinal  dischan^es,  so  that  this  method  of  treatment  was  vei'y  soon 
almndoned  again. 

This  treatment  ot  choleraic  diarrhfjta  with  ])urgative8,  just  outlined, 
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COD  natnially  be  carne<l  oat  onlv  for  one  or  two  days.  Fre<|aenil7 
dimiDutiou  in  the  iinmlM>r  of  thv  (lii4ciLur);i?«,  tlio  lathT  also  utwiutning 
a  vvlli>wi»th  tint,  occurs  HiioutaueiitislT.  If  this  iloeK  oot  )i»ii{h-u,  tlien 
ia  danger  that  the  dilatatioD  of  the  abdominal  vosselit  will  be  increased 
by  Ui6  couliuurd  i)«mtaUiK  of  tlie  irritaltyl  int^stiiM^,  thiu  ooca«it«- 
iug  a  dimiuinhed  blood  supply  in  the  reiit  of  the  circolatorT  syvton, 
and  a  k^HHc^niug  of  the  uxohaugo  of  ({Aseis  iu  tli«  luti)».  Tk«  poke 
of  the  patieut  will  be  the  piide  for  this  chsDge  in  treatmeBt  SbooU 
it  bo  acccilimdod  aud  itiuall,  wu  uiuitt  iiotdoUi.v  in  i|uietiiiu  {R-nslabii^ 
and  making  some  imprettHioD  on  the  eircalalion.  It  ia  greatly  |o  ht 
recomni«ud(Hl  to  U'giu  thin  with  uHuWiitjim-oiwiujwti^ui,  botw«  au^ 
also  make  tiae  of  the  internal  adniiulatration  of  opium  as  alxne  bmb- 
lioned. 

In  conjunction  witli  Uiia  treatment,  we  must  now  consider  the 
taouic  acid  eutcrcx^lyHi)!  of  Cantuui.  Cuiitatii  introduce  thia  metliod 
in  the  treatment  of  inteiitinal  affections  in  1H70,  and  applied  it  cspe- 
ciftU.v  in  i-holora.  bccauMO  accordiug  to  hia  ex]>erieDc«  the  NrxiH>UlaD 
tsnnero  suffered  very  little  or  not  at  all  from  cholera  daring  the  epi- 
demics, wliilo  thw  lnunore  of  ^luvc  leather,  who  uae  im  taanie  acid, 
were  very  much  affecletl  by  it.  He  attributed  the  action  ol  enlcn- 
clysia  to  tho  fa<.-t  that  tliu  li<|uid  fn>|ueDtly  inawtes  nlx^ivo  ttanhtsa 
valve,  aud  thna  enteni  into  the  timall  intestine,  where  it  ia  beU«T«d 
to  dovuiop  a  disinfecting  and  astringent  action,  the  ex|>iMrin>eBta  ol 
Manfredi  aud  d«  Siinono  having  aliown  that  tannic  acid  fSiBrta  a 
dvMtractive  action  u{)on  comma  bacilli.  According  to  Cantau't 
directioiiH,  I  to  2  litr^.s  (cguarts)  of  s  one-pepoeut.  solution  of  Uam 
acidatatemi>erature  of -lO'C.  (1(M°F.)  is  p«see«l  through  an  inriKalor 
into  tlio  rectum  ^vornl  tiui4>s  a  dtvr.  I  would  add  from  penooil 
exi>erienoe  that  it  is  well  to  make  the  irrigation  under  slight  |K«a- 
sore  aud  aa  alowly  as  iMtsaiblo;  wu  thou  fnypieutly  suc<.-«4>a1  ia  fnrnDit 
the  ileocecal  valve,  and  directly  flushing  out  the  small  iiilialiii 
Th«  uumlter  of  va«68  in  which  this  i4nc<-eed))  d<M.-7t  not,  however,  mtm 
to  be  large.  Quite  frequently  the  flnid  ia  discharge<l  a  short  timn  after 
it  has  bo4^u  i>asH«d  into  tho  1m>w«>1,  aud  wo  ntv  uuabli>,  di-Hiiite  tM 
exertions,  to  introduce  a  notable  iioantity  of  fluid  into  the  inteatab 
Noverthvlcsit,  tho  favorublo  action  of  tlie  irrigation  cannot  Im  dnutd. 
In  many  cases  it  is  followed  by  a  qnietiitg  of  the  intMitin*^.  ejtbpr 
from  tho  a«tiou  of  the  tamiic  acid  or  from  tho  hout  applioti,  ami  to 
iwme  caaee  a  distinct  imjirovement  of  the  heart's  action  can  te 
demomttratetl,  so  that  tliis  method  may  he  reconimended  warmlv  u 
practical  and  vatty  of  performance.  The  es]M^rimonta  uudirtakeu  I7 
ns  to  replace  tannic  a^id  b.v  other  medicinal  substances,  sncJi  aa  ctw^ 
tin,  were  not  more  succeHftful  than  Luatig's  exiwrimeuttt  in  tbeTruatt 
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cholera  epidemic  of  1886.  We  also  siibstituterl  eoap  in  place  of  tanuio 
acid,  on  the  recomiueuilatiou  of  ub  American  pbysiciau,  Dr.  Lee,  but 
cuunot  say  tbat  this  [x^ssesHee  auy  t]ierai>eutic  advaoitage  over  tannic 
acid.  More  receuth  vi>n  GpueraiL-h  ha?*  recommended  an  inigjition 
of  the  digestive  tract  from  the  rectum  upwariUi,  called  b,v  liim  dia- 
clyemus,  neing  a  much  larger  quautity  of  flnid  (5  to  15  litres  of  a  1 
to  2  [jer-mille  solution  of  tannic  acid.l.  Tins  flnid  waa  heated  tuI^S  nr 
40''  C  (104"  F. )  and  used  at  a  pressure  of  !S0  to  100  c.c,  the  auua 
beioK  Btronyly  comjiressed  around  the  rectal  tube.  Tiiu  iiTi|k,'atiou  is 
oeciutioually  iut«mi|>ted  ou  account  fit  the  tliscomfort  to  the  patient, 
but  may  ueualh  l>e  rehuiiied  after  a  nhcrt  wliile.  After  some  time 
copiouH  vomiting  of  the  inigatiug  fluid  lakes  place.  In  this  lunuuer 
an  many  as  15  litres  may  be  allowed  tn  pass  throngh.  ttTjcn  the 
irrigator  is  now  removed  a  lai-ge  (piautity  of  the  fluid  nf  cnurso  tiowa 
away,  but  1  to  2  litres  will  remain  liphiud.  The  results  obtained  by 
vou  Generaich  were  quite  remarkablo.  We  wnuhl  decidedly  reconi- 
mend  the  use  of  this  muditicatiun  and  extension  of  Cantani's  ent^vu- 
clvsis  iu  auy  future  epidemic.  Whether  it  would  be  feasible  in  many 
caaes  to  cany  out  the  irrigation  under  so  high  a  i)ressnre  must  Ije 
left  for  future  decision, 

Caut&ui'srecomujeudation  to  begin  the  irrigation  iu  an  early  Blikge, 
and  on  recurrence  of  the  diarrhiea  to  continue  with  it  for  several 
(iuy»,  is  worthy  of  ciin.-iideratiou.  Tlie  early  diarrho^ii  jiarticnhirly 
ahould  be  carefully  treated,  as  the  treatmeut  of  cholera  really  ceiitrea 
in  it.  Therefnre  it  woulcl  bo  well  foi"  the  ]iii>siclau,  as  Ziemsnen 
truly  remarks,  always  Ui  caiTy  with  hirji  during  a  cholera  epidemic 
the  articles  used  in  administering  a  tannic  acid  enteroclysis,  hh  as 
not  to  lose  valuable  time  by  having  to  send  tn  the  druggist  and  to  the 
iDittniment-maker  for  his  tools.  It  cannot  always  be  avoided.  Iiow- 
©ver,  even  with  Cantaui's  tannic  acid  enleroclysis  that  some  cases  of 
choleraic  dianlnea  glide  into  the  gnivi?  Jittack  of  cholera  or  into  the 
nl|pd  stage. 

The  diet  of  the  jiatifut  in  choleraic  ilinrrlnea  is  of  especial  tni- 
j>ortauce,  particularly  iu  tlie  way  of  avoiding  as  much  an  possible 
everything  that  is  injurious.  Accordingly,  the  diet  sJiould.  iw  a 
general  nde,  Ite  the  same  that  we  prescribe  in  all  processes  which  are 
aocompanied  by  a  lesion  of  the  intestinal  wall  and  t)iB  accumulation 
of  deleterious  schizniuycetes  and  their  [Hiison  in  the  intestinal  canal. 
For  breakfast  milk  is  especially  indicated,  tea  with  cream  is  not  so 
advisable;  for  dinner  and  supper  oiitmeni  gniel,  arrow  root  or  aago 
BOU|i  with  red  wine.  If  the  appetite  is  stronger,  tender  broiled  meats 
may  lie  served  for  dinner  with  mashed  imtatoi's  or  bojird  rice,  pos- 
sibly  also  veal  or  chicken   ragout.      Only  wheat  bread  should   be 
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tukeu,  and  it  shonld  be  soakml  wbeu  eateu.  An  a  drink,  red  vim 
aud  wttt«r,  or  Ii.vdrocliioric-acid  lemouade  is  to  he  recommended, 
liod  wioe  in  undiluted  form  is  iis  Uttle  to  be  recommeuded  as  cAhtt 
alcoholic  driukH  in  Inrge  quantities.  Alcoltol  indeed  eeoms  to  low^r 
tlio  resisting- power  of  the  body.  Children  should  ib-iuk  wnter  or 
milk  in  which  the  white  of  several  eggs  has  been  dissolved. 

Cholcu  Gains. 

Tlie  treatment  of  pronounced  cholera  or  of  its  alpid  eta^  meets 
with  fur  greater  didiculties  than  that  of  choleraic  diarrhitfa.  In  tuaui 
cases  which  have  not  yet  been  treated  the  cause  of  cholera,  the 
comma  bacilli,  are  still  preaeut  in  large  iiuautities  in  tlie  iutestitul 
canal.  In  spite  of  the  fact  that  the  rice-water  stools  fretjuentlr  cou- 
tiuue  (cases  of  cholera  sioea  with  constipation  ore  exceptional  to 
Hiiv  the  leiTflt),  the  poison  is  not  wholly  removed.  With  a  con- 
tinued irausudalinu  Koiug  on  into  the  inte-stioal  canal,  the  comini 
bacilli  find  a  favorable  soil  for  their  development,  while  the  other 
forms  i>f  bacteria  often  disap|>t>ar  altogether.  A  copioaa  absorj^ 
tion  of  the  cholera  poison  takes  place  from  the  intestine  or  from  tht 
IwifiUi  which  have  invaded  the  wall  of  the  former,  tosic  aymptoma 
l)efoiue  promiiieut,  and  among  them  one  is  foimd  which  presentt 
special  diflicnities  in  its  treatment,  namely,  vomiting. 

A  done  of  medicine  is  administered  to  the  patient  or  to  sobdne  Ike 
intense  thirst  perhaps  a  glass  of  water,  tea.  or  wiue  is  k>^i  b'""- 
Tho  patient  gulps  it  down,  bnt  a  few  seconds  later  vomiting  expcb 
the  duid  again  from  tlie  stomach,  and  not  only  it,  but  alao  a  qnantity 
of  a  yellowish  or  brow ninh -colored  liiiuid.  Under  these  ctrcnm- 
stances  it  is  especially  difficult  to  give  the  patient  any  mediciu*  bv 
the  mouth.  In  rnan,^'  cases  it  ia  very  desirable  to  empty  the  intes- 
tiut'  by  calomel  or  some  other  purgative,  but  the  vomiting  renders 
every  attempt  uf  this  kiud  futile.  lu  individual  cases  we  may  §00- 
ceed  in  ijiiieting  the  stnni.'u'h  by  having  tlie  patient  swallow  ^mall 
pieces  of  ice,  in  othere  it  will  become  necessary  to  ftive  the  patieni 
some  rest  by  thf*  exhibition  of  mircotica.  A  hypodermic  of  uiof- 
phine  of  (l.(Kl:j  ^111.  (j;r.  ,',)  iind  over,  ia  warmly  to  l.»  recommeDded 
in  tlie.'^e  cascH.  It  will  soothe  the  spa^m  and  relieve  the  vomitiivt< 
and  what  is  of  ijnite  as  mnch  importance  at  least,  will  qniet  the  excite 
ment  and  the  wnhjective  complaints.  With  the  same  object  in  view. 
tlio  Bulxrutaui'ous  injection  of  aijueous  extract  of  opium  niayalMbe 
employed. 

Ill  ciTtuiii  casew  iu  which  the  calomel  was  not  retained  even  after 
the  wulx'Utaueous  injeetions  of  morphine,  we  tried  to  secure  iwtt  bv 


r 

f 


TREATMENT.  42T 


the  administration  of  a.  solaliou  of  cocaine  before  fpving  the  calomel. 
Now  and  aKaiu  tliia  was  succeBsful,  Imt  iu  tlie  (greater  number  of  cusea 
it  failed,  and  after  a  short  pause  vomiting  )>egan  anew,  and  the 
calomel  which  bad  been  taken  was  expelled  from  the  stomach.  In 
these  cases  internal  medication  had  to  be  desisteil  from,  parti culai'ly 
as  wd  are  not  sure  It  is  justifiable  to  check  the  vomiting  at  all  costs, 
8inc9  Alt  lias  shown  in  hia  reseiirchps  in  Hitzig's  clinic  that  morpliiue 
subciiUinei iuhI.v  injected  may  Ije  elimimited  li.v  the  sinniacli,  and  since 
therefore  it  is  quite  possible  that  the  cholara  poison  ma.v  also  be 
elimliiateil  bv  the  stomach.  Alt  claims  also  thiit  he  lias  isolated  from 
the  vomited  matter  by  precipitation  with  alcohol  a  liody  whose  toxic 
effects  he  was  able  to  demonstrate  on  rats  sud  yniucii-pigs.  Although 
these  findings  still  need  corroboration,  it  is  not  aurprising  that  the 
humau  liody  makes  nse  of  other  channel.^,  ilJ  caHe  the  organ  which 
as  a  nile  is  responsible  for  the  elimination  of  noxions  umtter  from 
the  orgauiHrn  fails  to  perfnrm  its  function;  for  the  funetionn  of  tbe 
kidneys  seem  to  be  greatly  deprensed  iu  tlii.'i  stage  of  the  disease. 
FrHiuently  no  urine  at  all  is  present  or  it  ia  scanty  and  usually 
charged  with  albumin.  The  cause  of  this  dinturbaucLi,  a.s  tlip  experi- 
ments of  Fruukel  and  my  own  have  deiiionstrat-pd,  ia  due  to  a  tyjiical 
affectiou  of  the  secreting  elements,  the  epithelium  of  the  convoluted 
tubules,  An  this  disease  must  be  looked  ujiou  as  of  a  toxic  natni-e.  it 
is  hardly  to  be  expected  that  the  kidueyn  should  of  themat'lveM  or  from 
the  effects  of  stimulating  drugs  be  able  to  regaiu  their  normal  fuuc- 
tions  and  effect  the  elimination  of  the  cholera  toxins  from  the  body. 

Under  these  circumstances  it  seemed  natural  t«)  follow  along  the 
lines  laid  down  by  nature,  especially  as  it  could  not  be  (honied  that 
some  ]iatients  seemed  to  do  well  who  did  not  abstjiin  from  drinking 
in  spite  of  their  fretjuent  vomiting,  although  tlie  tluid  was  as  a  rule 
af^aiu  thrown  up.  We  mu.st,  to  be  sure,  remember  that  these  were 
generally  robust  individuals  with  good  natural  vesisthig-jiowers. 
Following  out  this  line  of  reasoning,  we  have  already  utteinpted  to 
assist  the  elimination  and  removal  fr(>m  the  body  of  the  poison  of 
cholera*  by  gastric  imgatiou  during  the  grwit  epidemics  of  l.Sl}2. 

The  results  thus  obtained  were  not  exceedingly  brilliaut.  It  may 
1)6  that  we  6X|]ected  t^io  much  for  this  uiotlind  iit  that  time,  and  ceased 
to  continue  experimentation  after  obtaining  a  small  nundwr  of  only 
slightly  encouraging  result'?,  The  successes  olifjiined  in  the  small 
epidemic  of  18'.t3  were  very  much  greater,  and  in  some  cases  after 

•  I  nin  not  able  to  snp|>i>rt  the  views  of  Rmijicrirli  nnil  TBiilpni  ilint  wb  arc  ilcnl 
lag  wStL  Ui<!  actluu  of  iiltrileain  cIi'iIltu  i iilu.ikHtiuii .  Al  Ii'hsi  iio  rn<;tli,'i'riiaf;U)l)in 
was  met  with  iu  llie  blooil  of  a  liirgi-  iiiiiiilii^rot  bmlicM  dtad  witli  cholera,  either  dur- 
ing the  niitumn  of  1892  or  during  Llie  y<-iir  l!4D3. 
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repeutod  irrigations  eveu  mirpri^iug.     It  is  uever  safe,  however,  to 
draw  ilefinite  coucloaious  from  a  few  observntioiw. 

At  uU  events,  we  are  in  poBsesaiou  of  do  jtositive  therapeatic 
measureH  by  wliicb  we  can  iiisure  the  elimiuatiDU  of  the  cholera 
poison  in  the  algid  stage.  We  shall  therefore  probably  do  well  to 
employ  the  power  of  the  intestine  in  this  matter,  especially  as  w©  may 
perhfli>a  succeed  iu  iutroduciugn  great  amount  of  fluid  iuln  the  former 
and  again  emptying  it.  accoriling  to  the  method  of  Genersich. 
Similar  views,  we  know,  have  in  jiart  given  rise  to  Cautaiii's  taimic 
acid  enter*  M:ly  sis.  The  fact  that  we  were  by  no  means  able  to  obtain 
the  same  favorable  results  in  tlie  algid  stage  as  lie  did  led  to  ei- 
l>erimentatinii  with  other  irrigations,  as  already  mentioned  abore. 
However,  even  these  did  not  yield  any  actiially  better  results,  bo  thtl 
we  finally  again  returned  to  tannic  acid  enterodysis. 

In  view  of  the  experiments  ot  Geuersich,  mentioned  above,  it 
might  lie  well  to  try  a  solution  of  only  1 : 1,<M)  of  taunii-  acid  and 
to  introduce  larger  quantities  at  a  time,  say  as  high  as  <>  or  ' 
litres.  Should  i>ermaneut  tenesmus  remain  after  several  irriga- 
tions (if  this  kind  have  lieen  employed,  we  may  folhiw  it  up  bv 
C'antani's  irrigatiou  of  a  one  to  two  ]ier  cent,  sulutiou  of  tannic  aciil. 
Other  methods  of  removing  the  poison  from  the  body  in  the  algid 
stJigeiit  dmlora  will  have  tobosought  for  experimentally.  Theendof 
bacteriological  i  uvestigatiuu  must  be  ea])ecially  to  discover  subettaacea 
which  enter  into  innocent  combiuations  witli  or  destroy  the  toxiu 
formed  in  the  biidy  during  an  attjick  of  cholera.  If  w6  could  find 
Bucli  a  suliHtanco,  tho  iutroductiou  of  which  into  the  IkhIv  would  l» 
safe,  we  might  administer  it  by  subcutaneous  injection  aa  well  a.-*  by 
way  of  the  intwtinal  canal. 

Experiiiifiital  bacteriohigy  has  so  far  fiirnished  us  with  one  »odi 
preimnition,  namely,  Klebs"  anticholeriu.     This  was  subcutaneoosJ* 
injeclud  (li  to  7  c.c.  on  the  fii*st.  5  to  (!  cc.  on  the  second  day  o(  th* 
disease)  and  in  so  far  wliowed  au  esseutiid  influence  on  the  symptiM 
complex  tliat  n!jthi_'suhni)rnijd  temperature  disajijieared  the  [lallorand 
ryanohiis  of  tlie  skin  in  many  cases  gave  jdace  to  its  nortoal  aspect, 
the  pulse   began   to  inipruve,  and  tlin  a]>asm  disjipi>eared.     Tbe« 
effects  were  not  lasting,  it  is  true;  however,  tlio  pero«utage  of  cunJ 
was  a  fax'ondile  one  when  we  regard  the  gravity  of  the  cases  tm 
and  although  any  influeuce  on  tie  comma  Imcilli  by  the  auticho 
could  not  be  demonstrated  in  the  cases  that  ended  with  dea 
would  rwomnieiid  a  continiiatiou  and  extension  of  similar  ex; 
ments.     As  already  mentioned  abovt*,  cholera  antitoxin,  pretian 
■•fitjiHalo.  was  employed  a  short  time  go  by  Nakagawa    in   Japa; 
J  hundred  and  niuety-tiiree  cases  of  cholera,  which  had  been  i 


TREATMENT.  499 

ieriologically  diagnosed.  The  mortality  is  said  to  Liive  decreaHed 
as  a  reaalt  of  this  trtatmeut.  We  are  lookiug  forward,  however,  t<i 
forllier  trials  of  this  remedy.  Seqnelfo  of  tliia  treatiueut  were  said  to 
hare  been  urticaria,  arthralgia,  and  uiyalyiii.  On  the  other  hauti  it 
Lit  iin)i>er  to  ntter  a  wiirmug  against  another  exjierimeut.  Dr. 
Brookii,  who  claims  to  have  observed  a  number  of  cholera  epidemics 
in  Memphis,  hua  recommended  the  following  solution  as  a  subcu- 
taneous injection  in  cholera: 

H  Sulpliote  of  morpliiue 0.01    (gr.  i) 

Dilute  Bulpliurlc  acid I.O    ("[  iv,  f 

DUtilled  water 4S.0    (;!»a,) 

This  quantity  is  to  be  distributed  in  different  imrts  of  the  body. 
I^etting  aloue  its  absolute  uselessiieas,  it  treijueiitly  leads  to  the  for- 
mation of  severe  phlegmons.  The  cases  of  gaseous  i>hlogmou  ob- 
served by  E.  Frankel  were  due  iu  part  to  these  experiments. 

In  atlditiou  to  the  intestine,  the  skin  may  also  be  employed  as  an 
agent  in  the  elimiuation  of  the  poison.  We  are  not,  it  in  true,  iu 
possession  of  exiierimental  researches  on  the  ability  of  the  integument 
to  eicrete  toxius,  but  the  i>ossil>ility  of  this  is  suggested  to  us  by  the 
cliauges  of  the  skin  in  many  infectious  diseases,  as  well  us  hv  the 
occurrence  of  a  cholera  exnnthem  wliich  is  so  fretpieutly  jireaeiit  iu 
cases  that  ruu  a  favorable  course  iu  similar  couditious.  Iu  order  to 
act  on  the  skiu,  we  have  iu  the  tirst  place  the  hot  bath,  which  may 
be  HScd  with  or  without  the  addition  of  nieilirimd  substances,  and  sec- 
ondly BUdorifics.  Stdiaefer  iu  1R.31  employed  the  warm  liatli  with  the 
fulilitiou  of  caustic  potash.  The  hot  bath  may  also  be  of  aeri-itv  in 
another  way.  The  nlgiil  stage  is  accompanied,  as  a  nUe,  by  a  sub- 
nurniul  temperature,  as  is  well  known.  At  this  time  thn  extremities 
become  cold,  the  smaller  arteries  of  tlie  skin  are  contracted,  the  color 
ol  thfi  ttkin  is  of  a  bluiah-gray.  It  therefore  aeems  reasonable  to 
clieck  for  a  time  any  further  loss  of  heitt  from  the  body,  and  also  to 
apply  heat  esternally,  and  with  this  iu  npw  to  give  a  warm  lU  hot 
bath.  We  have  made  use  of  it  in  tli?  algid  stage  with  estrnonlinaiy 
frequency,  and  have  increased  its  temperature  to  3;V  or  36'  R,  (113 ' 
F.),  also  prolonging  itM  duration  to  a  quarter  of  an  hour.  The  first 
imiireasion  produced  by  this  hot  bath  is  not  always  pleasant,  it  is 
tme.  Many  patients,  however,  experience  iln  favorable  intlnence  after 
t  time.  The  feeling  of  opjiression  as  well  as  the  spnsniM  frc'itipnlly 
lisn|>peHr  iu  the  bath,  and  this  relief  is  so  great  that  many  paticiit.t 
ifter  a  short  time  asked  for  a  repetition  of  the  treatment,  Thia 
avorable  action,  however,  is  not  felt  bv  all  patieuts.  In  addition  to 
ue  great  number  of  those  who  immediately  esperienee  a  favorable 
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effect,  Uiere  Are  8ome  in  whom,  altboogh  the  effect  on  the  sbio  ia  tbt 
form  of  leddenii)^  and  diUtatiou  of  tlio  rossols  is  plainly  visible,  th« 
jiul^e  do&a  uot  iiiiprove  and  nroooikal  attacks  (txcludo  au\'  idea  ol  oo^ 
tiauing  tlie  hot  bath.  Whether  thaw  symptoms  should  perhaps  b» 
referred  to  the  fact  that  too  mach  hlood  is  irithdmwii  from  Um  kA 
heart  and  from  the  art«riiil  system,  by  a  dilatation  of  the  iiil»iu,iiiiini 
tary  vesseln,  I  am  not  in  a  lujsition  to  tiay.  Probably  the  imhrar- 
able  result»i  n-hich  Btielz  has  obsorved  from  the  nse  of  the  hoi  bath, 
wljioh  in  otherniae  HO  mnch  employcHl  in  tlie  treatiueut  of  cboten  il 
Japan,  is  to  be  referred  to  simil&r  changM. 

At  all  ev<'iitH,  tho  hot  bath  jirodnotyl  a  really  favorable  rMult 
large  number  of  patients  daring  the  Hambnrg  epidemic.  Ia 
oaaes  an  extRiiitire  cholera  eiauthera  followed  ibt  iwe,  and  recover? 
was  prefaced  by  the  disappearance  of  spasm,  permanent  loss  of  tki 
bhiish-Kray  color,  and  jHirmouout  improvement  in  the  polsA.  Ii 
other  cases,  a  second  or  even  a  tliird  bath  was  administered.  Is 
some  oaetea  iudividual  symptouM  di8»p]R!ar<>d,  but  this  did  not  b^ 
any  means  prevent  the  pulse  from  attain  becoming  weak  and  death 
from  taking;  place,  or  a  typical  ooiua  from  makiuK  its  ap|i«aimaoih 

The  effect  of  the  hot  bath  may  perhaps  bo  still  more  hfiJglitatMd  by 
the  addition  of  mustard  such  as  Ttoosamu  employed  in  the  tmtoari 
of  cholera  infantum.  For  an  adult,  100  to  200  gm.  (  ;  iij.-vi.)  of  gTuaaJ 
mustard  should  be  made  into  a  paste  with  cold  water  for  thin  jmr- 
pose,  and  tliis  mixture,  after  standing  »  while,  is  »i|Re«zod  into  lh# 
bath  through  a  Hncn  bag.  This  liath  is  said  to  produce  at  Snt  ■ 
feeling  of  icy  cold,  which  is  followed  quickly  by  reaction  on  wn{i|jii^ 
the  patient  in  woollen  hlaukets.  I  was  not  aUe,  howeveo',  to  ooonaM 
myself  of  this  feeling  of  coltl. 

We  hare  also  attempted  to  replace  this  water  bath  by  hot-air  lal 
steam  baths.  But  the  eJ'ect  Deemed  to  be  rather  lem  tliao  grata. 
In  some  cases,  as  a  seciuel  or  a  substitute  for  the  hot  bath,  we  )am 
also  given  the  patient  an  ordinary  sweat  Iwlli  in  his  own  bed  by  saj- 
I^ying  hot  ab  under  the  bcd-clothtag,  the  patient  being  allowvd  to 
breathe  the  air  of  the  room.  Imlividual  patients  were  thrown  bt^ 
])eriipiration  when  at  the  same  time  small  i)aai)titiea  of  bo|  ilrisb 
were  mlministered,  or  after  an  intravenous  iufnsion  of  coramoa  mk. 
Zippel,  especially,  claims  to  have  obtained  favorable  results  bns 
this  treatment.  These  ex]>orimeiits  were,  howwor,  moJe  in  a  nn 
small  number  of  cases  only  and  during  the  period  when  tlte  epidwf 
begau  to  decline,  at  which  lime,  togetlier  with  the  decr>>asiii|ir  of^ 
tality,  tlie  theraijcntic  results  l>ecome  on  the  whole  moTv  favoraUf 

In  place  of  the  hot  Iiath,  followed  by  packing  in  woollen  liUnbtL 
another   method   has  been  employed  by  hydrotberapeutista  Mf^ 
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dullv.  Vigoroas  friction  is  made  on  tlie  surface  of  the  akiii  by 
meauB  of  towels  (lipped  iii  water  at  a  low  temperature,  below  12°  R. 
(59"  F.)  ftiitl  coutiiiued  until  tbe  skiu  ia  yreatly  reddened,  at  the  same 
time  the  Lead  is  douched  every  two  miuutea  with  about  10  litres  of 
cold  water.  Immediately  after  this  tbe  patient  is  put  into  a  warm 
bed,  closely  covered  ap,  a  warm  bottle  ia  applied  to  the  feet,  and  a 
compreea  which  ia  renewed  every  half-hour  ia  placed  over  the  alxlo- 
meu.  Pure  water  as  a  drink  ia  giveu  the  patient  whenever  he  aaks 
for  it.  If  perspiration  Las  not  made  its  appearance  by  the  end  of 
three  hours,  friction  ia  repeated;  if  it  should  come  on  earlier,  six 
hours  are  allowed  to  pass,  and  then  the  friction  is  rejieated  for  only 
five  minuttis,  with  water  at  a  temperature  of  14°  B.  {63,fi'  F.).  Dur- 
ing the  patient's  stay  in  bed,  plenty  of  freaL  air  aLould  be  admitted 
to  the  room. 

In  the  Hamburg  epidemic,  this  treatment  waa  not  used  to  my 
knowledge.  I  myself  have  always  been  Jiiraiil  to  aliatract  still 
more  heat  from  a  seriously  ill  patient  who  already  has  a  sub- 
normal temperature.  In  simiile  choleraic  diarrhtea  procedures  of 
this  kind  may  act  favorably  and  antagonize  the  clinlera  poison,  espe- 
cially by  Btinndating  heat  production  and  cardiac  action,  which, 
however,  the  hot  baths  accomplish  e<iually.  We  may  also  regard  as 
a  very  powerful  stimulating  measure  the  nietliod  of  Casper,  who 
places  cholera  patients  in  a  warm  bath  at  27°  11,  (92°  F.)  and  then 
has  them  douched  with  ice-cold  water.  Ronil»erg  tieatfd  bventy  pa- 
tients in  this  manuer,  aud  reported  a  mortjility  of  fifty-five  |>er  cent., 
a  result  which  can  liardly  be  called  an  efljiecially  favorable  ritii:,  and 
which  scarcely  seems  to  justify  the  entlniaiuam  of  fanatical  hydro- 
therapeutists. 

The  administration  of  fluids,  of  coui'se,  plays  au  important  role  in 
this  stage.  Although  the  loss  which  the  body  experiences  from  the 
diarrba?al  stools  is  as  a  rule  not  so  great  as  has  l>eon  assumed  at  times, 
tbe  thirst  of  the  patient  nevertheless  goes  to  show  the  craving  of  the 
body  for  fluids. 

As  larger  quantities  are  quickly  vomited,  it  ia  advisable  to  ailiniu- 
ister  only  small  quantities  by  llie  table-  or  teasjioouful.  Hot  drinks 
(B8  hot  coflfee  or  hot  tea)  are  especially  to  be  recommended  as  thfse 
are  more  rapidly  absorbed,  ^^'e  would,  however,  do  well  to  have 
reganl  also  for  the  wishes  of  the  patient,  various  as  these  may  be. 
'While  we  are  able  to  ipiench  tlie  tliirst  of  one  witli  hot  water,  another 
may  ask  for  cold  water  or  ice.  Tlie  water  supplied  in  our  ward  was 
mainly  carbonated  or  bi^iled  water,  to  which  was  added  muriatic  acid 
in  the  proportion  of  1 :  1,000.  Nevertheless  I  do  not  recommend  the 
nse  of  water  rich  iu  carbonic-acid  gas.     My  decided  impression  is  that 
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Oftrbobic  ftcid  acts  nnfarorablr  on  the  Tomitiiig.  The  patienta  afao 
nked  much  uiorc*  (rtM|ueutly  [or  pUiii  water,  which  wom  first  boibd 
u)d  thoQ  cooled  on  ice.  This  aame  procedare  will  oatar&Uy  have  to 
be  carried  oat  wherever  a  drtiikiii(;-water  ulx^ve  suspicion  caouotbt 
obtitiued.  We  alao  replaced  the  Latter  freqaeutl  v  by  very  wMk  IM 
and  c(^ee,  but  th(M«  went  not  received  with  especial  marks  of  htat. 
Futieuts  fre<|nently  receive  alcohol  iu  the  form  of  wtue  or  grog,  and  it 
giren  iu  small  (iiuintitiMt  this  m  uudonbtedly  harmless.  Idigcr 
qtiuntitie«  of  alcohol,  however,  according  to  uiy  esi>erieiice  act  ntbcf 
tmfavorably.  The  question  of  the  patient's  nouriahment  at  this  ata$fi 
doea  uot,  of  course,  arise. 

A  careful  eiamiuation  of  the  poise  is  to  be  recommeoded  in  all 
these  cases.  Fretiuently,  with  the  occurrence  of  the  algid  stagtv  >l 
immediately  becomes  small,  though  occasionally  a  notable  chants  in 
the  character  of  the  puhte  is  noticed  only  some  time  aft«r  th«  appear- 
ance of  the  algid  stage.  At  the  same  time  that  the  pube  becomes 
weaker,  the  heart  soamU  also  become  less  distinct,  and  the  seconl 
oai'diiic  Honml  frequently  diHapi>ears  altogether.  When  this  8yiui>- 
tom  mitkes  its  apjieaniLce,  it  is  oaly  rarely  that  we  are  able  to  Btimn- 
lute  tht>  ciivulation  by  ad<liug  heat,  through  the  hot  bnth,  or  by  bol 
fluids  given  either  by  the  mouth  or  by  the  recttun.  The  .<«nt)ca- 
tuuoous  iujectioa  o!  nil  of  camphor,  which  is  appropriately  admitt- 
iHtered  rejieatedly  when  the  algid  stage  is  threatening,  will  tio4  be 
suflicient  to  make  any  impression  after  this  couditiou  is  onc«  defi- 
nitely- oatabliahed. 

The  diit.v  of  the  physieiau  now  cousists  iu  stimolatiug  the  beart'a 
action  by  the  subcutaneous  or  iutraveuous  infusion  of  common  ftall 
solntinu.  niiich  oue  of  these  methods  should  receive  preference  is 
not  as  yet  decided.  The  dangers  which  were  formerly  ascrilied  to 
intr^i vein  ins  iufusiouurecerfainly  not  present  in  our  modern  hospitals 
lull  a  veil  u  us  infuaiou  is  undoubtedly  the  older  of  the  tivo  methotU. 
althnugh  it.^eems  to  have  been  somewhat  neglected  in  the  Haraboi;^ 
epidemic.  In  the  ejiidemic  nf  ISSl-IW  Latta  of  England  treated  6 
cases,  and  Mackintosh  1-^fi  cases  bj'  this  method.  Latta,  even  at  that 
time,  injected  large  quantities  of  a  physiological  salt  solution  at 
aliinit  tlii^  temperature  of  tlie  body  into  diffei-eut  veins,  nnd  minutely 
described  the  eft'ects  wliicli  ucciured.  Hayem  has  also  made  UM  of 
iutravumms  iujectious  in  tlie  algid  stage  of  cholera.  He  used  a  soln- 
tiDU  containing  r>  gm.  of  cojumou  salt  and  10  gm.  of  pure  sulphate 
of  sndinin  to  tht^  litre,  and  injected  I^  to  2.t  litres  of  this  solution  at 
a  temperature  nf  3S  C.  {OH.S"  F.)  into  the  vein  at  one  sitting.  He 
claims  to  liave  Imd  ^'ood  results  with  this  method,  osiiecially  wlien 
large  iiuitutitict,  rieqiieutly  reiieated  in  grave  cases,  were  emiiloycd. 
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No  utjnrious  effects  were  ever  noticed.  Among  90  patieuts  treated 
iu  tliiit  maimer  be  reported  27  recoveries  and  63  deaths,  there- 
fore aboat  2U  per  ceut.  of  cui'ea  uud  TO  |jer  cent,  of  dtiaths.  and  thia 
ID  the  algid  stage  m  which  alone  this  treatment  ia  made  use  of, 
whicli  furuisheB,  aa  a  whole,  the  least  chance  of  a  favorable  termina- 
tion. A  compariaou  witli  the  totdl  number  of  cases  at  all  stages 
treokid  bj'  other  means  is  of  course  not  to  the  [Kiiut. 

Iu  the  year  18(iC  Guttmanu  treated  tliree  cases  with  iutravp- 
nous  infusions,  without  saving  a  single  case.  The  fact  that  some  au- 
thors have  inveighed  against  the  use  of  intravenous  infusions  must 
probably  be  ascribed  to  these  Httlo  eucouragiug  results.  In  spite  of 
tliis,  however,  we  iu  Hamburg  extensively  employed  this  method, 
encouraged  by  tlie  results  obtained  by  Kieder.  being  emboldened 
to  do  BO  mainly  by  the  introduction  of  the  aseptic  treatment  of 
wounds,  which  had  occuned  since  the  time  of  the  former  experinientH. 
To  this,  however,  is  addM  the  fact  that  the  ojieuing  of  a  vein  in  tliu 
algid  stage  of  cholera,  and  the  iutrcductiou  of  a  cannula  within  it, 
do  not  present  any  greater  difficulty  than  would  tlie  same  operation 
iu  a  dead  IkkIv.  I  would  at  the  siitue  time  add  that  any  notable 
iujnry  to  thf-  patient  by  thia  operation  can  hardly  be  said  to  hilve 
E>een  oltaerved. 

The  primary  result  of  this  infusion  into  the  vena  media  or 
snpheua  is  freijuently  in  the  highest  degree  startling;  hardly  have 
three-fourths  of  a  Hire  of  tlie  solution,  heatnd  at  the  most  to  40  C.  * 
(104°  F.),  left  the  irrigator  when  the  pulse  of  the  patient  rises,  deep 
respirations  occur,  stupor  disappears,  and  the  grayish-blue  color  of 
the'  skin  gives  way  to  a  more  reddish  tint.  The  patient,  who  hft.i 
been  lying  iu  an  apathetic  condition  all  this  time,  may  open  his  oyea 
and  re^iuest  a  ilriuk,  and,  in  short,  there  is  hardly  a  trace  reuiniuing  of 
the  grave  fiicture  preseutetl  iu  the  ali^id  stage  of  cholera.  This 
favorable  result  is,  however,  not  obbiim-d  iu  all  citse.-i  iu  which  intra- 
venous infusioD  is  practised.  Iu  some  patients  nn  reaction  whatever 
is  ol>tniued;  esjiecially  is  there  no  change  iu  the  pulse  and  functiou 
of  the  heart.  I  have  ol>sprv-ed  this  by  chance,  when  an  iiifusion — 
which  was  heat«d  only  to  30.5  '  (87  )  in  the  begiuuiun  ami  could  only 
be  raised  to  34'  (93°)  by  the  addition  of  hot  water— was  employed, 
and  am  inclined,  therefore,  to  attribnte  tlie  chief  effect  of  the  infu- 
sion to  the  production  of  heat.  I  have,  however,  also  observed  a 
negative  result  in  other  cases,  and  these  were  exceedingly  severe, 
perhaps  complicated,  cases  of  intoxication. 

*  A  \ma  of  a  tevt  ileijives  nf  beal  very  easily  nikea  pluca  as  the  sc>liuinu  piiMM 
tbroiigli  tbc  tubing  ami  the  canuula. 
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However  hopeful  and  startliuy  tlie  first  result  of  intravouoits  inf*- 
siuD  may  be,  it  c-auuot  be  said  tluit  this  will  be  iiermaaeDt  and  will 
mark  the  begiimliig  of  recovery.  Fre<iiieutly  tlie  fomuir  condilioii 
retiims  witliiii  a  few  hoars.  In  that  case  a  second  and  later  pe> 
haps  a  thini  iufusioD  may  be  ({iveu.  luiliviiliiiil  patients  huvu  iu  tlus 
manner  received  from  4  to  C  litres  (in  individual  cases  even  more)  of 
an  0.6-per-ceut.  salt  solution,  and  frequently,  if  not  always,  with  ap- 
parently liiAtiug  results.  A  |{ri]sat  many  of  tliese  sevuiiugly  ttnsti 
cases,  however,  were  taken  off  later  by  coma.  In  some  of  Uie  wards 
uiedieiiial  additious  were  also  made  to  the  infusions  (0.1  to  1.0  \>et 
cent,  of  thymol,  hydrogen  i>eroxide  1:1.000,  alcohol),  but  we  were 
uuable  to  come  to  any  definite  conclusions  as  to  their  value.  The 
results  of  the  employment  of  intravenous  infiiainus  in  the  algid  Bbige 
were  as  follows:  out  of  631  mc-u  1-35,  out  of  677  women  1:^,  tmd  iwt 
of  IGD  children  50  were  cured.  This  will  furnish  a  percental  of 
20  to  21  for  men  and  women,  for  childrfu  30,  a  total  of  21,7  per 
cent,  of  cures.  An  recovery  may  occur  even  in  the  algid  stage  witl- 
imt  tlie  intravenous  iufusioua  (accordiuj;  to  Oriesiuger  in  20  ptf 
cent,  of  the  cases),  these  results  cannot  by  any  means  be  looked 
npou  tis  brilliant.  They  are,  however,  iuterestiny  iu  still  anotlier 
relation.  In  spite  of  a  copious  supply  of  tluid,  iu  spite  of  tem- 
porary brilliant  results,  tlie  functions  of  the  kidneys  were  improretl 
only  iu  isolated  cases,  the  comatose  staj^e  was  seemingly  not  [ire- 
veut«d,  llie  epithelium  of  the  convoluteil  tubules  presented  the  ssme 
changes  as  iu  other  cases,  notwithstanding  a  |>ermaneiitly  rostomd 
circulation,  a  result  which  does  not  support  the  \'iew  that  inspissa- 
tion  of  the  blood  in  the  cause  of  death  in  cholera.  Therefore  iuti^ 
venous  infusion  represents  only  a  symptomatic  measare,  which 
overcomes  threaleuiug  heart  failure  in  the  same  manner  that  tn- 
cheotomy  a^ts  iu  some  cases  of  disturbances  of  the  res{>iratioD. 
Intrnarterial  infusion,  as  proposed  by  Silbermanu,  was  attempt- 
ed in  seventeen  cases,  among  which  were  but  three  reooi-enee. 
Aside  from  this  unfavorable  final  result,  the  teehniqne  of  tbe 
method  is  muuli  more  difficult  than  that  of  intravenous  iujectiou* 
(Sick). 

In  more  rert-nt  lime  Oiirtucr  and  Beck,  on  the  strength  of  ani- 
mal ex|jerimeiits,  have  suggested  the  employment  of  a  material'^ 
stronger  solution  of  common  .salt  in  iutravenous  infusion,  the  obj> 
being  to  prevent  exmlatiou  iuto  the  intestinal  canal  and  the  resulb 
iuspissation  of  the  blood.  W(?  uiidertonk  a  few  infusions  of  t 
kind  in  the  small  autumnal  epidemic  of  1893.  but  did  not  observe  a 
more  favoralilf  reanlts  Ihiiii  tlio.sii  which  followed  iufusioua  with  ph> 
ogical  salt  solution ;  this  is  stUl  another  proof  that  in  this  eta 
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the  esiidatioii  into  tlie  inteetiDe  ia  loos  uf  u  factor  thau  is  the  poiHOii- 
iu^  of  the  ort^auism. 

Besides  lutraveuous  infusions,  Hubcutaiieoufl  iiifuaious  were  iLtro- 
duced  in  tLf  treatment  of  ciiolera,  eaijeciullv  h\  Cniitiani,  lUtliougli 
Micliiiol  in  JS«3  and  also  Samuel  lioil  previoual,v  recommended  them 
as  a  renult  of  experimeutal  reaearcb  and  therajieutic  atud.v.  Cantani 
made  use  of  a  aohition  which  coutjiiiied  4  y;m.  (ifr.  Ix,)  of  audium 
cbloridv,  and  3  gm.  (gr.  xlv.)  of  sodium  tvarljimate  to  the  litra  (O  ij.). 
Of  thia  Bolution.  1  to  1  i  litres  (O  ij.  to  iij, )  was  injected  at  a  ti^mpera- 
turoof  38'  to  40"  (104")  iu  two  nr  three  different  localitioa,  a  half-litre 
(one  pint)  in  each  of  the  ileocoatal  or  gluteal  regions.  According  to 
CfUitsoi  the  ileocostal  regiour)  are  the  most  auilnble  localitiea,  the 
pointed  esti-emity  of  the  cannula  lieiug  directed  towards  the  abdnmen. 
On  the  whole,  the  skin  of  the  al)domeu  ia  ua  a  ndt>  wl'U  fitted  for 
reoei\-iug  theae  infusions,  and  I  would  also  recommend,  following  Can- 
tani,  that  the  hypodermix'lvsia  bo  made  iu  two  localitica  at  the  same 
time.  It  ia  very  easy  by  means  of  two  draiuuge  tuliea  to  attiwh  two 
cannulaa  aud  trocara  to  a  fountain  syriuge.  The  region  of  the  neck 
shouki  be  mentioned  an  a  wholly  nuMuitable  puiut  fnr  this  iufusiim, 

Cautaui  prefers  this  subcutaueoua  iuji'itimi  to  iutniveuoua  in- 
fusion for  a  iiumlier  of  reasons.  He  insists  that  apart  from  tha 
dangers  ot  intraTCJious  infusion  (ulthnngli  these  no  k>nger  exist  iu 
hospitals),  the  slower  mingUug  of  tho  Mnnd  with  tim  salt  solntiou  ia 
productive  of  better  and  more  prolouged  oft'ects.  A  study  of  tha 
com]iftrative  results  only  can  settle  the  i|ursliou.  and  this  is  extremely 
difficult  for  the  reason  tliat  tlio  iudividuid  epidemics  as  well  as  the 
mil  of  cases  iu  the  various  hospitals  are  uot  altogether  alike  aa 
re(4ards  the  severity  of  the  disease,  and  furtliermnro,  because  the 
Hubcutuueous  injection  is  practised  more  treiiuentlj  thau  intravfuoua 
infusion,  in  the  less  severe  cases,  on  account  ot  its  simplicity.  Thia 
may  also  l)e  the  reason  why  Hager,  after  ex]>erimeuls  condnclfd  in 
Jolasse's  ward  iu  the  Old  General  Hospital  at  Hamburg,  prefers  sub- 
cutaneous injections  to  intravenous  infiiHiou. 

The  percentage  o[  patients  ]iermanently  cured  by  intravenous  iu- 
fosion  ia,  at  all  events,  uot  ao  large  that  tlie  mellinil  should  be  pre- 
ferred to  that  ot  aulicntaueoua  injection.  The  first  would  esiiecially 
bare  to  l>e  considered  in  caaea  in  which  a  rajiid  and  mouicutary 
restoration  of  the  circulation  gives  the  only  hope  of  saving  life.  In 
all  other  casea  snbcutaueoua  Injection  might  take  the  ]ilac('  of  in- 
travenous iufiisinn.  It  may  also  be  well  perhaps  iu  certain  cases  to 
practise  a  small  intravenous  infusion  nutil  iiomial  cardiac  action  ia 
restored,  and  then  reaort  later  to  finlH.'utnueous  iujectinu. 

The  iutrotluction  of  the  solutiou  into  the  abdominal  cavity,  on 
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the  other  hiiud,  neems  to  me  a-^nteulially  more  dangeroos  tbao  ii 
tiuus  iufusiim.  As  regards  iujectiou  into  the  pleural  cavilv,  Ii 
attained  to  coucur  iu  the  objeutious  Hgainst  it  adranced  by  Miclia«I. 
Leaviug  iwide  tlio  difficulty  of  injecting  uuy  fluid  iuto  the  plennl 
cfivity  without  iujunug  the  lungM  ur  i-nu»iut;  |iueiiiuothorax,  italK' 
seems  cruel  to  me  to  rob  a  cholem  [latient  suffering  from  dysjiuica  o( 
a  portion  of  respiratory  snrface.  The  u»e  of  the  uiucoub  membnw 
of  the  bliulder  as  ail  idmorbiux  mtrfnce  for  irrif^atious  iu  cholera  p»- 
tieuts,  which  has  also  beeu  proposed,  iB  devoid  of  ouy  theoretical  of 
])  mo  tic  111  advautuges. 

That  the  KubcutfiueouB  iujection  of  camphorated  oil  ia  of  benefiL 
diu'iu){  the  whole  course  of  a  moderate  or  Revere  case  of  cholera,  cwn 
when  heart  failure  is  not  preaeat,  need  uot  be  [larticularly-  emplu- 
eizod;  ether  should  utit  l>e  employefl,  as  the  skin  of  thi«e  patiisiti, 
beiun  devoid  of  elasticity  and  turBesceuce,  seems  to  pmaeDt  a  teo- 
deucy  b)  necrosis,  eveu  more  tlinu  the  normal  skiu. 

If  the  al^;i(l  sta^e  has  been  overcome  iu  this  manner  by  one  or 
two  iufusionij,  all  those  measures  for  tlie  removal  of  ftxins  from  tlie 
Imdy  which  have  previtmsly  been  deacril^d  are  a^in  to  be  mi>- 
ployed.  It  in  especially  adWsable  to  induce  i>er>ipiratioQ  in  Ibega- 
tient  by  adiiiiuist^riu)^  cojiious  driuks.  Tliis  will  frv<|ueoUy  te 
folKiwi'd  by  recovery,  accompanied  by  an  outbreak  of  one  of  thr 
cholera  exautheuiH.  The  case  i|aite  as  frecjuently,  jiuwovcr,  [Kuhm 
into  the  picture  of  chronic  intoxication.  The  comatose  stage  (eholen 
typhoid)  makes  its  a|>pearauce  at  times  slowly,  at  tiriit-»  ftculvit,  ar- 
oompiiuicd  nccasiomilly  by  fever,  but  more  frequently  by  a  sabnomud 
tem])erature. 

Thf  Stwje  of  Coma  (Chokra  Typhoid). 

The  rPHtilta  of  treatmeut  of  the  prouonnce<l  st/tdiam  coroateeiim. 
or  cholera  typhoid,  up  to  tlie  present  time  are  to  be  coiisiderni  >^ 
little  eucournuiu^.  Slight  cases,  iu  which  only  little  8omnoI«ii»  '■' 
present,  accotnpauied  or  uot  by  fever,  freiiueutly  pursue  a  faTom 
coui'se.  The  mind  often  becomes  clear  in  a  few  da.vs,  with  the  4.1 
TOnt  of  an  esuuthem  distributed  more  or  less  over  the  liody,  and  pc^ 
feet  l'r■cov^•ry  in  such  a  caae  is  not  long  in  taking  place.     In  otb*' 

gniVLT  cases,  recovery  fnllowH  after  a  longer  jieriod,  anil  tlios  1 

cniniter  all  gradations  u]i  to  the  worst  fonns,  which  as  a  rule  b 
uate  iu  death,  with  the  symptoms  of  paralysis  of  the  tieartor* 
respiration. 

It  will  l)e  our  duty  also  iu  these  cases  to  endeavor,  by  Uie  n 

*anii  nr  Imt  baths  of  ?,'*'  (i'.T  |,  or  by  mustard  baths  followt 

ickiuK  i"  woDlJeu  blankets,  or  by  the  hot-air  bath  in  the  be 
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bring  about  a  derivation  to  the  skin,  and  to  promote  Hweating  by 
copious  draughts  of  milk  and  water;  but  the  prognosis  in  these  grave 
cases  is  unfavorable.  Occasionally  venesectiou  has  Ijeen  practised  iu 
this  stage,  followed  by  the  iutraveuous  infueiou  of  a  phywiological 
HoIt  solution  (or  the  piirpose  of  producing  a  dilutiuu  of  the  toxic 
enbstajices  circulating  in  the  blood  and  of  es[ied)tiug  their  excretiou 
or  causing  their  direct  elimination.  The  results  obtained,  however, 
tiave  not  met  tiie  expectatious  that  were  eutertaiued.  In  a  case  of 
coma  foUowiug  cholera  nostras,  Rumpel  poured  large  quantities  at 
an  alkaline  fluid  into  the  stomach  through  the  cesophiigeal  tube, 
with  the  object  of  bringing  aliout  a  more  rapid  elimiuatiou  of  the 
poisoB  in  the  body  by  stimulating  diuresis.  There  would  seem  to 
be  no  objectiou  to  the  application  of  thia  measure  in  cholera  indica 
as  well. 

In  a  tew  caaes  tlie  attempt  has  beeu  made  to  obtain  a  greater  ex- 
cretion of  urine  bv  the  exhibition  of  acetate  of  potassium,  diuretin, 
and  digitalis,  and  thus  to  promote  u  purificntion  of  the  organism. 
This  treatment,  however,  ia  devoid  of  a  rational  basis,  as  we  fre- 
(luently  meet  with  a  copious  flow  of  urine  in  coma,  or  coma  makes  its 
appearance  in  sjjite  of  a  continued  sufficient  excretion  of  urine.  It  ia 
not  surprising,  therefore,  tliat  tlie  ailministration  of  diuretics  has 
been  futile,  and  I  am  fully  in  accord  with  v.  Ziemsseu  in  deprecating 
tbeir  use.  As  the  poison  which  prfiduces  coma  is  altogether  un- 
known to  us,  we  can  hardly  conceive  for  the  present  of  any  means  for 
insuring  iUi  combination  or  ilestniction  within  the  body.  Experi- 
ments with  KJebs'  anticholeriu  have  certainly  given  negative  results 
ID  this  stage.  Whether  any  substance  will  G\er  be  discovered  which 
will  act  as  an  antidote,  the  future  only  can  determine. 

Cfiiiijilirntl'Dis  mid  S'rjnrlir. 

Under  the  heading  of  complications  of  cholera,  the  most  varied 
acute  and  chronic  infectious  diseases  are  to  l>e  considered.     Pneu- 
monia and  typhoid  fever  were  the  acute  infectious  diseases  most  fre- 
qnently  met  with  as  complications  of  cholera  in  the  Hamburg  epi- 
demic.    The  treatment  of  pneumonia  ia  naturally  to  be  conducted  on 
the  same  lines  ns  that  of   the  uncomplicated   disease,   although  a 
onlating  treatment  is  here  to  be  pursued  much  more  vigorously 
D  than  in  true  pneumonia,  on  account  of  the  cardiac  weakness 
•ady  present,  caused  by  the  preexisting  cholera. 
The  complication  of  typhoid  fever  with  cholera  is,  however,  of 
wial  interest.     If  the  acme  of  l;oth  diseases  should  occur  at  the 
le  time,   the  prognosis  will  be  unfavorable.     The  prognosis  is, 
rever,  different  in  those  cases  in  which  the  typhoid  fever  is  de- 
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vpK)|)0(1  only  after  the  luaiu  attack  of  cholera.  H^re  the  cholm 
baeilli  may  be  present  iii  the  intestiiiea  together  with  the  typhoid. 
withi)iit  exertiug  any  esseutiRl  itiduenco  ou  the  prognosis.  We  barr 
observed  two  cattes  of  complicatiuf;  typhoid  fever  in  which  commi 
bucilli  were  present  in  the  dejections  for  a  period  of  six  or  «ot«o 
<1ayR  without  the  occurrence  of  any  other  disturbances.  By  the 
foiirtoeiith  or  6ftfleutli  day  from  the  begiuning  of  tho  typbcndlenr 
tlie  ])reHeuce  of  cholera  bacilli  could  uo  longer  lie  demoDstnlOcL 
Treatment  in  these  cases  will  hare  to  be  essentially  Bymptomatic. 
Wlieu  enllapso  supervenes,  stimulating  measures,  especially  the  Bob- 
cutaneous  iujeetion  of  camphor,  will  also  be  in  place. 

Other  complications  of  cholera,  as  for  example  tuberculosU  iumI 
Cfttiirrliiil  pulmonary  processes,  vah-ulur  diseases  of  the  heart,  nst- 
Toua  ati'pctiourt,  and  diseases  of  the  minil,  will  hardly  call  for  aaj 
e.'^pecial  coDsi  deration,  in  view  of  the  short  dtirution  of  eboten. 
Affections  of  this  kind  (reipieutly  seem  to  remain  stationary  duritii; 
an  atlack  of  cholera,  or  at  any  rate  they  are  not  complained  of.  Tbe 
occurrence  of  a  parenchymatons  nephritis  (Rnrapf)  as  a  si«iaclt(i 
cholera  is  exceedingly  rare,  Tho  treatment  of  these  rare  cases  is  tb« 
same  iw  would  Iw  Hint  of  an  acute  uncomplicated  nephritis — uamfl,'. 
by  milk  diet,  rest  iu  Ijed,  hot  baths,  etc.  All  remetUes  that  stimulate 
the  kidneys  shcjuld  be  avoided.  The  prognosis  is  probably  favonltU 
AS  a  rule. 

A  very  camful  treatment  should  be  accorded  to  the  more  cbionic 
nffectiouti  of  the  iutestiues  which  follow  cholera.     These  conditioiu, 
\slLii-h  usually  ruu  tlieir  course  under  the  guise  of  a  coutiuned  vaterr 
diairliiiM  (the  stools,  as  a  rule,  containing  no  comma  bacilli)  vitb 
total  hma  of  appetite,  leading  to  emaciation  ami  extreme  debility,  ina* 
in  weakly  iuilividUitls  aud  uuder  unfavorable  conditions  lead  dirwtly 
to  death.     In  other  cased  invalidism  lasting  for  mouths  is  the  malt 
This  affection  should  therefore  receive  searching  and  carefal  medical 
Niijicrvisiou.     These  patients  should  be  confined  strictly  to  bed,  for 
they  do  lictti^r  in  the  warmth  and  rest  which  the  bed  affords.    Id 
Momi]  of  i>ur  obsurvatious,  at  least,  the  prolongation  and  aggranttioD 
of  an  affectiuu  of  this  kind  could  be  directly  traced  to  the  fact  thai 
the  iiittii'uts  left  the  bed  too  soou.     The  choice  of  food  must,  besides, 
also  \w  carefully  made.     Milk  should  have  first  place,  and  its  choift 
has  received  a  further  tlieoretical  recommendation  lately  by  the  ili* 
covery  that  it  possesses  the  jiower  to  restrain  intestinal  deconipos 
tiou.     Patients  who  are  not  able  to  take  milk  even  with  the  ndditio 
of  small  rjuantities  o[  cognac  may  try  cocoa.     Besides  this,  oatnw 
or   barley   gruel    with   red    wine   may   be   employed.       As   nva" 
meat,  we  may  begin  with  broiled  fowl  or  with  chopped  and  broil 
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beef  tentlerloin,  together  with  boiled  potatoea  or  rice,  bnt  we  Bhoiild 
allow  fiu  exteosioD  of  the  bill  of  fare  only  very  gradually.  The  car- 
bohydrates, particularly  bread,  are  to  be  B\'oided  as  loiif;  as  possi- 
ble, and  so  also  are  boiled  eygs.  As  reganl-i  sweeta,  tliey  slimild 
for  a  long  time  l>e  used  only  with  great  care.  Ciises  in  which  diar- 
rhtea  has  been  temporarily  replaced  by  coustipation  oft^n  are  bene- 
fitcil  by  rice  with  apple  sauce.  It  is,  however,  well  to  allow  at  first 
only  such  compots  as  coutaiu  a  largo  projiortion  of  tauuic  iicid  and 
are  at  the  Bame  time  easily  digested.  According  to  thiB  blacklier- 
ries  are  especially  to  be  recommended.  These  cnu  usually  be  oli- 
tained  in  a  dried  condition,  but  they  should  always  Ite  soaked 
for  twenty-four  Loure  in  water  Ijefore  being  prejiared.  After  tbey 
have  Ijeen  soaked  they  can  be  boiled  like  the  fresh  fruit.  Cranberries, 
vhicli  also  contain  tannic  acid,  are  perliaps  lea.s  suitable  on  account 
of  the  great  number  of  hard  seeds  they  contain.  They  may,  how- 
ever, Ik'  tried  occaaiunally.  A  very  gooil  adjuvaut  to  this  food  may 
also  be  fouud  in  a  pure,  light,  but  tart  red-wine.  Its  percentage  of 
tAiiiiic  acid  seems  to  e.^ert  an  especially  fuvurable  intlu(?uce,  and  froni 
this  jioint  of  view  claret  should  l»  pref(=!rred  to  any  other  kind. 
Some  Greek  wines,  which  are  very  rich  in  tannic  acid  (for  example, 
camerite),  are  excellent  fnmae  at  this  time.  All  wiues  should,  how- 
ever, be  permitted  only  in  small  quantities.  If  the  condition  im- 
proves under  proper  diet  and  treatment,  the  bill  of  fare  may  he 
gradually  extended.  In  most  patients  it  is  at  the  same  time  impor- 
tant to  favor  the  circulation  of  blood  in  the  aiidominal  organs  as  much 
as  possiblo.  This  may  be  best  accomplished  by  the  use  of  the 
Priesnitz  pack,  which  is  to  be  emjiloycd  i-itlier  continually  or  only  at 
night,  During  the  day  we  may  substitute  a  woollen  bandage,  having 
sponged  the  abdomen  with  a  cool  lotion,  after  renioving  the  moist 
and  warm  pack,  following  this  by  strimg  friction.  In  thn  way  cif 
medicines  opium  or  oiiium  combinc-il  with  bismuth  takes  the  tirst 
place : 

It  Powiicrwl  niiiiiiii IKOLI  (gr.  i) 

Kisiiiulli  Buliniiniti- .  0.8      (gr.  v.) 

,M      >ig.  :  One  powder  lliroi;  times  a  iloy, 

The  following  powder  is  recommended  by  Wuuderlich: 

B  Powdered  opium 0  t)25   (gr.  88,) 

Tannic  scid,  O.OS     (gr  i,) 

While  sugar.  ....  OB      {gr.  vHj.) 

M.    8)g.     One  powder  three  times  dnily. 

Bismuth  alone  is  also  frequently  of  great  senii'i';  it  should  then, 
however,  be  prescribed  iu  larger  doses,  these  hanug  iu  recent  times 
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also  been  recommeuiied  by  Kossmaul  aiid  Fleiuer  iu  th^  trvHtmi'iit  of 
iilcer  of  the  atomacb.  I  bflve  frequeutly  ordered  1.5  to  3  giu.  (gr, 
xxij.-xlv.)  of  bismath  flubnitrate  io  wafers  tliree  timesaday  withbeoe- 
lit.  Von  Ziemssen  esiieciall.v  reconunends  the  bitters  and  sroniatict, 
particiilfU'ly  those  whicli  act  oil  intestiuul  digestiou  and  jraristalitu, 
esjiecially  if  lUarrha^a  alteruatiufj  with  conBtipatioa,  such  as  is  com* 
mon  during  convalescence,  be  present.  First  among  these  are  prepa- 
rations of  rhulmrb,  In  cases  of  diarrhwa  in  which  tliere  in  maib 
flatulence,  small  doses  should  be  prescribed,  perliaps  in  tlie  mannet 
recommended  by  von  Ziemssen,  a  mixture  of  etgual  parts  of  tinttoe 
of  rhubarb  and  corapoimd  elixir  of  orauye  beioH  taken,  teaspoouful 
doses  twice  or  thric«  daily.  In  cases  of  constipation  von  ZiemsWD 
orders  the  wine  of  rhubarb  either  alone  or  in  a  mixture  with  <vim- 
pnuud  elixir  of  orange  and  compound  tincture  of  cinchona  in  fa-a- 
spoonful  doses.  The  same  results  may  also  be  obtained  by  an  iu- 
fusion  of  rhuliarb: 

B  Infusion  of  rhubarb 120   (5i».) 

Syrup  of  oroDgu  peel 30  (^i.) 

M.     Slg,  ,  One  leaspoonful  to  be  taken  every  Iwo  houn. 

Besides  these,  various  bitter  preparations,  snch  as  tinctnra  amata 
and  Colombo,  may  occasionally  be  employed. 

We  meet  with  some  cases,  however,  which  resist  the  most  careful 
regulation  of  the  diet  and  manner  of  living.  The  ramhiings  io  the 
abdomen  and  the  alternation  of  diarrhooa  with  constipation  persist; 
the  nutrition  suffers  and  the  patients  are  greatly  disturbed  in  mind. 
In  these  cases,  it  is  well  to  remove  the  patient  from  his  present  eo- 
viroumenta  and  place  hiraamitlst  other  surroundings.  VonZiems^o 
reconi  mends  tor  this  purpose  mud  baths  in  not  too  raw  moautaiDom 
regions,  or  iu  winter  a  sojourn  in  some  mild  climate.  I  Lave  noted 
esfieciatly  favorable  results  from  a  winter  in  Italy,  and  betiere  this  to 
be  due  more  to  a  fiivorable  intlueuoe  on  the  nervous  system  thaDlo 
anytliiuK  else.  AVo  must  therefore  be  governed  in  this  matter  by  the 
season  of  the  year.  A  so-called  mild  climate,  which  together  with  a 
stimulating  nt-tion  will  not  put  too  great  a  strain  on  the  heat-pnilnc- 
ing  powers  of  the  patient,  is  therefore  to  be  preferred  to  a  colder  ami 
mi5re  invigorating  climate.  Iu  the  North,  therefore,  we  should  prefer 
the  hills  to  the  sea  coast,  and  in  the  cooler  seasons  of  the  yew  a 
Southern  climate  would  again  be  preferable  to  the  motutsiiis. 


BIBUOO&U>HT.  441 

Bibliography. 

(IXCLl'DIXO  Tim  BltlLtotlRAPHT  OP  CSOLEtU  NoBTiue.) 

AM;  CeotnlbtaU  lUr Bakti-rlologie  iinil  PnrBfiiU'ntdiiidr,  xv.,  7. 

Ackermuin  .  [lio  Clioloraepiilvniie  (lea  JiibKa  1H3S  Im  GroeiikieTtogtbura  Meck- 
lenburg -Bcb  w  erio . 

Adiuni  rt  BcmsDude  .  CoiuptcB  rt'iidtis  de  la  Sociut^  MMIcalo  ili«  H6pltaui  tie 
pBri».  1887. 

AlUu  :  PrnvJDdsl  Medical  nml  Hurgliiil  Journal.  IMS. 

Allen    Medieul  Ttm«8,  IVH^. 

Aineluog  .  Uiifelond'a  Jounml,  1!S40. 

All-  Berliiier  klitiisclio  WoclieiJW.'lirift,  No.  26.  Ism. 

Deutsche  medkiuisclic  WtHihcnsclirift,  No.  43.  ISB2 

IMd..  p.  711.  I»0tl. 

BhcIu    VcrhaudluogFii  des  Kotigresses  f&r  inncre  Mcdicln.  Wiesbudon,  1SB8. 
Buginsk]!  :  Aicbiv  {(ir  Kiiidcrlii'ilkiimle.  xji,,  1  and  2.  1800. 
nnrth,  DSe  CboliTu,  Rrealmj,  1893. 
B&ii«r  ■  See  von  Peiltnkofer. 
Bnmngnrten:  Jubreabtricbt,  j).  397.  1886. 
Bk'riwckl ;  Deutsche  mcdidniscUc  Wuchenachrift,  p  817,  ISOfl. 
bu<:kub(>IT  ■  Arthiv  /iir  Hygiene,  xin  ,  248. 
BottZ:  Deutsche  meiliciiiieclie  Wochtuschritt,  No,  ft,  189a 

Bonhoff:  L'olcrsuclmugen  Ubtr  Vibrioneu  und  Spirllleu.  HygieuiBchi;  Hund- 
■dun.  No  8,  1890. 

Arcliiv  for  njgieiie,  nxii..  1.  ami  %x\\. .  'i  mid  3, 

BonloDi-UlTreduzzi  udiI  Ahbn  .  Uygicnisclic  Riindschuii.  No.  II.  1894. 
Bricger,  KItaHatu.  und  Wussenuimu :  Zcllachritt  far  Hygiene  imd  lufekiloDg- 

kTm&]l«llcn,  III.,  137 

Bryden  :  Epliloinic  Chiileni  In  ihu  Bengal  Prosidoiicy,  Ciilculln,  IHillt 
BuchDor  1  I>cul«cbe  Viorleljnhraiiclirilt  filr  ilfft-nlliclit-  Grsiiriilln-'ilspflet'e.  »xv.. 

No.  a. 

Buck  :  Bedchl  Uber  die  UIiolcmcpidtmiB  ik»  JahrcB  18-ie  (Munuficripl),  llom- 
burg.  1M9. 

Bujtrld:  ZeltBchrifl  fDr  Ilygleuc.  IL,  93. 

Cnotiini:  Berliner  kliniscbe  WoebcnschrKt.  No.  S".  lH9a. 

Carp:  Deutsche  niedlctDiscbs  ^VocllCIlHchrl^t,  No,  2,  18B3. 

Caliper :  Bee  Winttrnitn. 

CunuiDgham  .  Anounl  Report  of  the  Sanitary  Cnmniisuloner  to  tlic  Government 
of  India.  1875, 

Ih'ycbe     Deutsche  nicdiciniache  WfidicTiBchrifl.  No   37,18911 

DuJardln-BeaunieU     DeuUclie  niediciuiscbe  WocbenBcbrifl.  p.  719,  1B9S. 

Dunbar     Deutsche  tnedlcinische  Wocbenachrifl.  No.  38.  1863. 

Ibid..  No.  9.  1894. 

IM.,  No.  a,  1808. 

Arbclten  bub  deui  Kalserltchcn  OeBiiiidheltSnmt.  Ix. 

Dunbar  II nd  Korh  Zeitscbrift  fGr  Hygiene  iniil  InrckttonBkraukbetteii,  xlv., 
e.  p   826. 

Dunham:  Medical  Record.  October  9.  1SB2, 

Zeilscbrift  fllr  Hygiene,  ii.,  p.  MT 

Djet :  Die  rsUooelle  Belluag  der  Cholera,  Hildcibeim,  1867. 


SAiifl..*>iidM 

StulArubb- 

te  dcr  IiWBUstelt  NietlcbcD  Im  Jtbn 

r«rtr'.sf«r    Draacte  wdicWieW  WoeteMcbrin.  Net  SI.  l»a. 
G«3kT     VetteKD^SB  4tt  Eoagutt  fOi  ItiacTe  Medicin.  Wtestwdeo,  IMS. 
rrtStj  sad  PMk    Aibritea  Msdca  Kais«rlicI>«B  G<suadbeltnmt,  il.,  Sudl 
OUtfc     Vkr^jkbrMdirlfi  tbr  etfcaUidw  G«sai«d)>«itBpae'ge.  ril. .  1879. 
GuuJrta .  Conpu*  Koint  6r  U  Sod^f  de  Biologlr.  1880, 
Gtruvrr     Kanopoudecablan  (kt  illg^mriDMi  iixiliclifD  V«T«lDe  too  ThOrs 
geo.  it.  ST3,  l-WJ. 

(UriMf  und  Bock  .  Vfitott  Uinkcfae  Woaicnschrin.  So.  91.  1S88. 

T'jo  Ocnerakli :  Dtuuelie  medicinbcbe  Wocliensdirift,  No.  41,  ISflSL 

Gr*i'i     Archiv  thr  llvgieiw.  xxL.  S. 

tiotaclillch:  Zelurbri'ft  far  Hygiene,  ix..  8,  18&5. 

tirubrjr:  WQntitiriitT  nmlicbisdie  Zeitwhrift.  rii..  p.  IBS. 

tiri«»liii;i)T :  TIivnill»idi  ilcrcpccirllen  Pticliologic  nod  Therapi«.  H,,  put  S. 

Grtlbcr .    Vcrliandluiigeii  dcs  Kuugresscs  fnr  innere  MeiHciii,  WitfibftdeD.  ISt 

Wlonor  ni'-ditiiiisrhe  Wocbonsclirid.  Ho.  8,  1887. 

OUnihor:  Arcliir  fur  llygivoe,  six.,  pp.  104.  ei4. 

.—  /Uii..  xxviii,,  a. 

i!i'ii..)ii  <I<T  2K'1j  HcrHiier  C'liolerakonferen!:.  p,  51, 

Uiiiin:h.  IIiLiiJiiifTirU'iJ'ii  JiilnvKlitHclit,  p.  ST5.  18tiS. 
Oiltlmnnn     HirlituT  kliiitMlin  WnclipnacliHft.  No,  34.  1806. 

I)i!iilHrl»i  iin'ilirliiinclio  \Vi>clii.'risoliri[l,  p.  U37.  1892, 

IIiilTkhii' :   Aiill  cliiilrrn  liinriilntion.  lieport  lo  Ilic  GoTemment  of  India. 
lliiKi->r .  Jiilirhiii'li  di^r  lliiiubiirgtr  Htiiatskmnkcnnnataltcn.  1804. 

Iliiiiklii :  (licilcrn  tn  Inilinii  CnntonmcnLs  aud  How  to  Deal  with  It,  AlJabsl*! 


leen. 


Uulwr  gpi  mil  Untile  Cliolcrufdlle,     HygienlBcliiJ  KuDdsclwu,  17.  IW* 


BIBLIOOBAPHT.  44$ 

Hftsterlfck :  Soo  Strirker, 

UuUBer:  Ueber  Fauluiaalmklcrien.  Leipsic,  188B. 

La  Cholera  en  Europe,  Paris,  18117, 

Haycni  uiid  Cnuliiui .   VII.   KougrcBS  fUr  inncrc  Medicin,  1S8S. 

Hetder  :  Ccntnilblult  TOr  Bakteriologle  imd  PnnksiU)Dkuiidc,  xIt.,  841. 

Ileubiicr:  Zeitecbrifl  fQr  klluiscLi-  Mcdicin,  xx'is..  5.  1,  ISQO. 

Utppocmtes:  Works,  English  Trntislntiou,  LomloD,  1T53;  Qcrnmti  TraQslatloD, 
Altenburg.  1781-93, 

llirsch:  Unndbucli  dvr  hiatorisdicn  und  gcogrupbjschen  PnlbologU.  1..  Erlau- 
gcn.  1960.  ' 

Hiicppe  :  Itcrtiuer  klinlsche  WocbeoBclirlfl,  Nos,  4  mid  7.  ie9a. 

Deutacbe  Medic  iurih.citimg,  Nos,  81  nnd  H3.  1(185. 

Hunnius:  Deutsche  nieiJieitiisclio  Wocb^nsibrilt,  So.  6.  1893. 
KAeiiscbc  .  Zcitscbrlfl  tdi  lljgienc  utid  ItiftktiuiiBktaubeitcri.  xili  ,  1, 
Karlinski :  Wientr  ini-diKiniHclie  Woclioiigcbrift,  Nua.  7  aail  9,  1891. 

Ccntrnlblntt  tQr  Bnkltriologie  und  Pnnisltenkundo,  vi,.  2S1I. 

Kirchuer:  Berlioer  kliniscbe  WochcDScbritC.  p,  1074,  1893. 

Klein:  CeQtrnlblntt  flu  Baktcriolo^ie  und  Puritsitenkunde,  xlJL,  xiv.,  xviU 

Aunuiil  llopiiri  nf  tbe  Local  Govcrniiiciil  Boiird,  ]88fl-BU. 

Knoll:  Arcbiv  (llr  e  x  peri  nit  iilak'  Pbnnnftkologie  uiid  Pathologic,  xxxvi.,  3 
and  4. 

Kodi:  Der  cigeDtlidm  Bland  der  Cboleradiagnoae.  ZeltKlidft  fUr  Ilj-gleua 
und  larektionskmnkbeilen.  xlv.,  3,  324. 

— —  IHii.  XV..  1. 

Ibid..  XV..  3. 

■  Zeitscbrifi  filr  Hygiene,  xiv..  n.  310. 

Berliner  kliniscbe  Wodieusdiri tl.  1884  nnd  18S.5, 


Koch  uiid  GitlTky  ■  Arbvltea  aus  deui  Kiiiacrliclii'ii  Gi'siiiidliollsumt,  iii 

Btrldil   QbiT  die  Tbaiigkdt  der  /.iir  Erforadiung  ikr  Cboli-rii   im 

J»1iri)  1883  nnch  Acgyplcu  uud  ludien  enisaudten  KominisKioii,  Berlin,  18S7. 

Kolk  ;  Zcitsebrift  for  llygiooe,  svid. 

—  Cculrnlliliitt  fnr  BiiUierlologiL'  uiiil  PMnisltonknndt,  vix.,  4  nnd  3. 

KoHsel :  Deutsche  medidriiscliu  W oc lien sch rift.  p.  1024.  1M03, 

KflBtlin:  Wllrltembergiaches  Komospnndt'ii/hlult,  p    203,185.1 

Kowalskl     Wiuuerkliulacbi'  Wncbeusdirifl,  p.  888,  1893. 

Knius.  Statlgtik  der  Cboleru  ErkruukUDg,  1R73, 

Knbler  und  v.  Esmardi:  Arbciteu  ans  dcni  Kaiserlidieii  Ocsundheitsanil, 
x\l..  1. 

Rupriunow:  Beltrtlgo  Kur Biologic  dor  Vibrioncn.  Arrbiv  fUr  tlygicue.  xix,, 
No,  3, 

Kut«cber-  Deutsdie  luedldnischn  Wocbeusrbrifl.  No.  50,  18B3. 

Latin:  TbeLaiictt,  1833. 

Laztirl  :  Rlveril  Omnia  Opera.  Frnnkfort,  1509,  p,  3-14. 

LikzaniB  ;   Bt'riiuer  kliniscbe  Wochenacbrifl,  Nos.  43  sun)  14,  1892. 

Lcbert  ■  Ziemsscu's  Cydopccdlnof  the  Prnci.lee  of  Mcilicinc,  i.,  Kcw  York.  1874. 

Arbeiwu  hub  dem  Kntserlidieu  GesundlitiliwiQit,  it!. 

Uobersicht    iibcr    den   Vtrlnuf    dtr    Cliolem   Im   Deiilaclien   Itelclio 

W&lircod  des  Jnhrijs  1S94. 

Lee;  Meilieiil  llecord,  Deccmbor  17.  1893. 

Lcydrn  -.  See  EichhorBl.  ^ 

LOweuUiBl :  Deutsche  mcdidni»be  WodienBchrlft.  No.  33,  18f)3. 


444  BUKFF— ASUTIC  CfiOLEOA. 

I.ubiinct)    DeuiftcLe  mcdlcUilsclio  Wochrascbrlfl,  p.  97^  1099. 

Virclion't  Arclilr.  oszUI.,  p.  70l 

Lustig :  S«e  CftDUnl, 

Mnckintotti .  CntucUlt's  Pstbologte  uikI  Tbenpie.  IHT. 

Mucuainfira    A  lUstory  at  Aaia^c  CtaotAra,  Loodoa,  1874. 

Auntie  Clioleni.  Loiittou,  IJ*1»3. 

Macpbereon  -.  I>)c  Cholera  in  ihrcr  !Iciin»t,  Tmulktod  fram  tbr  Ed^I^  ] 

gcu.  18GT. 

Mnocboc    Deuuclie  incdiciaiacbe  WocbeiMchrift.  No.  48.  ISMl 

MnnfRHli  e  il«  Slmoae :  St«  Canunl. 

Mnwiuilimca  gej^D  die  Cbolcra;  VerOSenUicttong  de*  KaiMrilcben 
IwiUaiuhK.  Noe.  'JSand  30,  ISftS. 

ML'tctmikulI :  AnunlcsdcriDstliut  Pasteur.  Jalj.  ISM. 

/M<f..  No.  3.  1S84. 

Du  Meantt  *  MQuctiuvr  iii(^lctul»clie  Wochenachritt,  p.  9I<,  IfiSS. 
Meybttffer^  DotiUclio  imidiciniaclio  Wocbeii»cbrift,  No.  44,  188S. 
HicUtuiI :  Dttiitadie  nivdicloladw  WocheDBCbrift.  No.  W,  l8at. 

Iteviie  d'Hygitec.  M»y  St).  1885. 

NnlULgawft :  BrliUb  MedEvul  Jouraal.  July  18.  1W«. 

NdMOT:  ArchI*  lor  Ilfglciio,  «lx..  p.  IM. 

Nlcftll  et  Kleucli :  Bevue  d'UyglSoe.  May  90,  1888. 

NkmoTor .  8cg  von  ZimiMwn. 

Nocht:    t'ober  die  Coutrolc  der  BecscliiSr     flygicDlKlic  RuDdKliML  N*.  I 

18H. 

Oergel :  Sec  Kocb. 

Giurnalu  nunlioi)  du]  eaerdto  «  ddU  milfl^  tflU. 

D«uUcbo  mcdlclDlwbe  WodMHefarift.  pL  iMI,  tttt. 

PUqiinle :  Glomnic  medico  del  iicrclio  e  dellti  auuio*.  1801 

von  P«lt«iihofer ;  Zum  gogenwftrtigcD  Stand  der  Cbolenfmc*,  Moildl  ml 
Uipiiic.  1867. 

Ueber  dl«  Cholera  vom  1899  f n  HantlKirg  uod  nber  BcliatBMiHif*L 

Munich.  I89S. 

Zrflsclirift  nir  Biologic.  H.,  p.  78;  tl..  p.  175. 

Verbrtltunssirt  der  Cholera  io  Indlen.  Brauntdiwclg.  18iL 

MDccLncT  niedlclnlscbo  WochonKhrirt.  No.  44,  1899. 

Pctnix  Porrattu :  OliKrvntioDuui  ct  curatfooiun  tncdScofum  Hbri,  sxtC 
Frankfort,  16U. 

I'fcfffer:  Zeiuclirift  fOr  Hygi'-ue.  »1..  xIt. .  bihI  rU- 

PfrlfTor  iind  lucfl  .  ZcltMOnift  fQr  Tlyglcnc.  xviL,  p.  990. 

Pfellter  und  Ko)I«:  CvutnlblMl  fOr  BakUrlolOigle  imd  PiiMlieskaB4t,  t>- 
Hos.  4  ud  0. 

Pfubl:  Zeftacbrirt  rsr  Hygiene.  xvHi..  p.  909. 

Piiuir:  Bericbte  diT  Chuk-nooiuinlwlon.  part  ft.  187% 

Poebl:  Deiiuchp  clipnii»ciio  OfiMllKhsfl,  xlx..  p.  IISL 

Pattlou :  Zeiischrift  fOr  llygteM  uod  InfekUonskniiUelMii.  xxft,  1. 

Itiischl|{    Svt)  Vihlc. 

fleiche.  M<^lical  AnnuKl.  1898. 

Jabrbucb  d<-r  H&mburgcT  Siiuttakraukennnclaltea,  ffl. 

ReloclM:  Ueutwbe  tneiKciDixcbe  Woclienscltrirt,  No.  41,  tSOlL 

Bericbt  1893  Qber  die  Cholera  in  lliimburg.  I89I. 

UcdiolDatetntiitilt  ilunburga  fttr  1899. 


BIBLIOGRAFHT.  445 

Reincker  Die  Cliolom  in  Hnmliurg  iiml  ilirt-  Bpr.ieliungen  ziim  Wnswr  Jalir- 
bucli  (ler  Hamburger  wiiMviiacLnttlRlieD  AuatulLen.  xi. 

Heusa  .  Nachriclitcn  Qbcr  die  ClJi'lernscuclii.'.  Ui.'rniisj;i?gi;bou  too  dau  Mcdlci- 
DalbeliOrUeu  iu  BocntjHy.  Truu»ltitIoD  fruin  iLe  Eut'tisb. 

Itieder;  Jahrliucli  ilcr  Uambiirgt-r  StautskruukennnsluUcii,  Hi. 

Roger:  TLe  Liiucd.  IMU. 

Roniburg;  Si-e  Wiiiternitz. 

RuUuer:  Vilirio  BvroliupDsis.     llygieniacLc  JtiirnHscbiiii,  No,   IB,  IHSB. 

See  Kuprianow. 

Rumpel  :   l)t-ul8<bo  iiie'liciniscbe  Wocbeuacbrifl,  Ko.  7.  1^1(3, 

Jiibrburh  dcr  Hamburger  .SliiatAkruukeuimatnlten,  lii,,  61,  IHM. 

Kuinpf     XII.  Kongn-sa  far  inut-ro  Meillclu,  Wleabiidru.  lNO;t. 

Jfthrbucb  der  Hiiniburgef  SlAiiiskniiiki'Danaiulteu,  Iflil. 

Die  Aetiologk'  der  indisdieu  Cbolcrn.     Siimmliing  kliuiscbcr  Vor- 

Mge.  1894. 

BcliitDdlung  der  usialisclien  Clii>leni.  etc.    In  Pvnlzold  und  StiMlzing. 

vol.  I. 

Rumpf  uiid  Fnienki'l  i  Deiiiscliea  Arclilv  fur  kliuliH'be  Mediclu,  lil.,  1  and  3. 

Samuel.  Berliner  lilinisclie  Wodicnsdirifl,  ISSS. 

SiiDHrirlli  Les  vibrioiis  dcs  cnux  ct  rOtlologlt  ilii  diolura.  Aliuak'H  il(-  I'liiBtl 
till  Piisieur.  No.  10.  \mS. 

Sfbafer  .  BemcrkiJcigeD  Dber  die  Cbolcra,  1881, 

SclimMlmanu  :  ZtilMlirifl  fCir  MediclLuilbL'iniile,  ]  anil  S,  18^, 

Sdiutteliu§  :   DciiiscbL-  medic ialsdie  AVocbeimdirift,  S13,  l^Hi'i  -  31  iiud  tt!t,  lti03. 

Sdircibcr^  Berllaer  klinindie  M'ucbeuscbri ft.  11  and  12.  1SH4, 

ScbllU     JidirbiicU  dtr  llfiniburgcr  Siii(il,ikr(iiiken»nstiilttii.  Ill,,  p.  38, 

Sick  •  .Inlirbudi  di-r  Hamburger  Stuutsknitikcnaristiilleii.  Hi, 

SluiiDODcIs :  riciilsdie  nicdiciutscbe  Woclieiisehrift.  Nn.  41,  l^O"-, 

8iDi|>»oii  -  Britlfili  Medical  Joiirzinl,  tkplenil.iT  13.  IS06. 

SliivjiiDsky     Arcblv  fnr  Gj'inlkologic,  In..  1873. 

Sobernbeim  ■   H.vjjieniBclio  HiLo.lselitm,  23,   181i:i ;  4  and  8,  1887. 

Sonnerat :  Relse  Dach  Ostindien  und  China  vom  Jnbrc  1TT4-S1,  1..  97,  Kurtcli, 
1788. 

Swdmnn  :  Provincial  Mtilical  ami  Surgical  Jnurnnl,  1849. 

Slcyerllml:  Deulacbe  medicii)isci]U  Wiicbeusdirift,  |v   1<I7T,  iMBlJ, 

Slrlcker:  Stiidieri  zur  Cliolcrnfrage,  Leipsic  and  Vienuii.  lKU;i 

Suter  :  Die  Fkiaclivcrgiftuugoii  iu  Ariddliugeu  und  KIntcn,  Munidt.  IBSiJ. 

SjdenhiiiQ  Opera  uuiversa,  editio  noTtssima,  p.  171,  Lui;dual  Bninvorum, 
1741. 

Terni  iiud  Pelk'griui  ^  Zeitscbrift  fllr  Hygiene,  .iviii..  1 

Tliome  ;  Tbe  I.aiieM,  July  1,  191)3, 

Trniiaseaii  Mi-dlrinlachc  fvlirtik  des  Hiitel  DIeu,  [IbenH'lxt  von  Xicueycr.  lit., 
p.  113. 

Uflt-lniiinn  ■  Berliner  kllnisolio  Wocbpnscbrlfl.  48,  1892:  38,  1!*Q3. 

Vsldo    Hygiealscbo  Ituudscbnu,  No.  20,  lyM. 

Vcrbnndlungen  tier  CholeraconfercD/,  zii  Berlin,  ISS.i.  Berliner  lillnlscha 
WoclioDBchritt,  8Ta,  1885. 

Virdiow     Arcliiv.  xlvii-.p  Wl,  18C9. 

Geaammlc  Alihandlimnen.  i..  531, 

Verliaudlungcu  der  Cbuli-racouferen/  *U   BiTltn      ll.-rlincr  l(liui»die 

Wocliengclirifl.  37a.  1885. 


hm- 


Dtas- 


Utptk  (Id 


A  (BbScs  maikfc 


DENGUE. 


BY 


SIR  JOSEPH  FAYRER, 


u 


DENGUE. 


Definition. — Deogue  or  dengme  is  a  8peoi£o  fever  characterized  by 
a  peculiar  emptioo  and  artkritio  paine,  commenciiig  suddenly,  often 
remitting  and  liable  to  relapse.  It  attacks  all  ages  and  botli  sexes 
indiscriminately ;  convaleBcence  is  slow,  liable  to  be  protracted,  and 
painfnl.  The  disease  ia  seldom  fatal  in  the  adnlt.  There  is  still 
some  uncertainty  as  to  whether  it  is  contagions  in  the  ordinary  sense 
of  the  term,  but  that  it  ia  capable  of  being  conveyed  by  human  in- 
tercourse would  seem  to  be  probable.  Epidemic  diffusion  of  this 
disease  frequently  involves  wide  tracts  of  country,  and  occurs  at 
considerable  intervals  of  time,  probably  depending  apon  nnknown 
atmospheric  and  cosmic  conditions  that  favor  its  development,  under 
which  circumstances.  Dr.  Charles  says,  a  sporadic  case  may  sow  the 
disease  broadcast  over  a  wide  extent  of  country.  It  occurs  endemi- 
cally  also,  as  for  example  in  Calcutta,  where  it  is  known  as  red  fever. 

Synonyms. — Dengue  has  a  variety  of  synonyms,  classical  and  local, 
t.g.,  Scarlatina  iheumatica,  Exantbesis  arthrosia,  Febris  exanthema- 
tica  articolaris,  and  others.  The  local  synonyms  are  derived  from  the 
general  charactfirs  of  the  disease,  as  Dandy  fever  (West  Indies)  from 
the  sapposed  stiff  carriage,  of  which  dengue  itself  is  said  by  some  to 
be  a  Spanish  corruption,  bat  by  Corre  the  word  is  said  to  be  of  Hindoo 
origin;  Three-day  fever;  Bed  fever  (Goodeve)  and  Tootia  (India); 
Ereakbone  fever  in  different  parts  of  the  world;  Stiff-necked  fever; 
Fiedosa;  Pievre  chinoise ;  Fi^vre  ^pid^mique  inflammatoire ;  Fi^vre 
ronge  exotigue ;  Fi^vre  courbaturale ;  Bonqnet ;  Giraffe,  from  the  stiff 
way  of  holding  the  neck,  and  others. 

Natcbal  History  anb  Geoqeaphical  DiBrRmcnoN. 

Dengue,  like  influenza,  is  an  epidemic  disease,  spreading  far  and 
wide  with  great  rapidity,  involving  in  its  incidence  large  tracts  of 
country  and  attacking  all  ages  and  both  sexes  indiscriminately ;  yet 
it  not  infrequently  manifests  itself  as  an  endemic  or  in  the  sporadic 
form.  The  area  of  its  diffusion  being  chiefly  confined  to  tropical  and 
subtropical  r^ona  shows  it  to  be  mainly  a  disease  of  warm  climates, 
bat  it  may  extend  north  of  the  subtropical  regions.  So  far  as  our 
Vou  XIV. —29 


fiCK.  (TUkU- 

■s  iMiBac  wrtwi 

tboosbthiii 

tomlit«Md 

brtWrnft, 

it  af^ean  to  liii« 

I),  or  if  ••  imdait 


flCaion 


onoliiieiit, 


aa  aa  ^»d»uo  ii 
Mtheeodoftiie 
tfe  dnoiptioD  of  thestmp- 
of  it  br  three  diffeRol 
(GikatD.  Alstaodri*  (3br- 
h  US*  it  vas  cibB»Ted  ca  tbeCoiD- 
of  •  ferer  in  Philaddphil 
).  Charier  sajs  tkit 
is  AMflft.  Armbia,  P«reia 
to  onesr  {wenoasly  fron  tina 
«<  Hiadaoataa.  B  aeems  to  haT*  pc*- 
4QuwttK^t  mS<g«iaiaI78117EB,aadli86;  Lf^tlonl  ^im 
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zxT'  kJhi  a  Lota.  a.-vat<fiif  to  VbmK  it  panaDed  during  Um  ycit 
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TM£K» w  kiTV  vwcrmi  ia  l;%*t-^.  India  aad  Farther  lulia;  ISS*- 
34.  r;-cvr  l»h»:  1*70-T3L  tW  «wteni  roast  of  Africa,  Arabia,  V 
aad  Ia'^M'  lalta.  aal  C^iaa. 

Ii   s  »■<  «w>j  til  tr»c»  the  ccoiw  o(  the  first  epidemic,  at 
T«s-«\**  »w  T«7  «caiT*.     IVncoe  voeld  seem  to  hare  appear**!  si 
t»;>*MK^T  is  Kar-  l^t.  in  Gojerat  and  RaoKooo;  t)ien  at  Chittai 
nxt\  CaV*aRa.  Aixi  <ah*f«|ar-atlT  at  different  to«M»;  up  the  GaofCte 
far  a«  Itarbamivw;   it  pKraiVU  at  the  same  time  at  \-&rioiis  itatii 
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OB  tbe  east  coast,  and  in  December  waa  noticed  at  Cairo  (Ehrenberg). 
Id  the  iie^l  year  it  apj^eaied  nt  llie  place  on  tlie  Gauges  where  it  liad 
stopped  in  1824,  prevailed  in  various  cities  farther  up  the  river,  and 
finally  8top|>Qd  at  Mirzapore. 

During  the  thirty  years  that  elapsed  before  the  next  great  epi- 
demic of  18o4,  dengue  was  epidemiv  in  various  jilaces :  in  1835  on  the 
Arabian  coast,  in  1836  and  1844  at  Calcutta,  in  1845  at  Cairo,  in  1847 
at  Cawnpore,  in  1845  and  1848  in  Senegambia,  in  1851  in  Reunion, 
and  during  1852  and  1853  at  Tahiti. 

The  chief  locale  of  the  secund  great  epidemic  in  the  Eaat  (1853- 
64)  was  Upper  Inilia,  chiefly  Bengal,  and  also  Kangoou. 

Then  follows  a  second  j«riod  of  scattered  outbreaks  when  dengue 
ap))eared  at  various  places  in  Europe  (Cadiz,  18fi7),  Africa  (Sene- 
gambia, 1856  and  18G5,  Tripoli,  185C,  and  Port  Said,  1868),  and  also 
in  the  Canary  lelands, 

The  most  widely  extended  epidemic,  that  of  1870-73,  first  ap- 
peared us  l>efore  mentioned  in  the  east  coiust  of  Africa,  in  Zanzibar, 
where  dengue  was  preriously  unknown,  in  1870.  It  was  not  noted 
anywhere  else  that  year,  but  iu  1871  and  1872  it  was  at  Aden,  Mecca, 
Medina,  Yetldah,  and  other  places  on  the  Arabian  coant.  At  the  end 
of  the  year  1871  it  broke  out  in  Port  Said,  Bombay,  and  Calcutta. 
During  the  year  1872  dengue  was  epidemic  iu  the  presidencies  of 
Bengal,  Bombay,  and  Madras  and  in  the  Northwest  provinces  reached 
as  far  north  as  Umballa  and  Lodiaua;  it  aiipcared  also  in  Bangoon, 
Upper  Burmah,  Slianghai,  Amoy,  Formosa,  and  Java,  continuing  in 
the  last  phu-e  tUl  1873. 

In  1873  dengue  w;is  prevalent  again  lu  India,  especially  in  the 
Mfwlras  Presidency  aud  iu  Cochin  tthiuii;  Mauritius  and  Kc'iuiion 
were  also  attacked  early  in  the  year. 

Since  this  great  epidemic  tln're  lia.H  becu  no  other  so  exteuaive, 
but  only  limited  epidemics  iu  various  places;  in  Tripoli  iu  1878,  in 
Port  Said  in  18H5,  aud  widely  in  Egyjit  iu  1887.  In  188!)  dengue  was 
epidemic  on  botli  sides  of  the  .TUgeaTi  Sea  aud  in  most  islands  of  the 
an-hipelago,  except  Crete;  in  Greece  (Athens),  Turkey,  and  Asia 
Minor. 

In  the  Western  HemiBphere  the  first  epidemic  after  1824  occurred 
in  Savannah  in  182fi.  In  1827  an  epidemic  Ijcgau  which  coutiu- 
ned  for  two  years  and  extended  over  uearl.v  all  the  West  Indies,  the 
Soutliern  Xfuited  Slates,  the  northern  coasts  of  South  America, 
Mexico,  and  the  Bermudas.  It  did  not  prevail  in  the  Central  and 
Korfhem  States  of  the  United  States,  but  a  few  cases  were  reported 
in  Philadelphia. 

During  the  next  twenty  years  dengue  was  epidemio  in  the  Ber- 
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■  HA'! 

r  79*9  E'n-opfon  armtj  (68,887):   Tiiere  were  13  casea  of  deiiyue. 

wiUi  Qo  deaths,  all  at  Lacknow  and  Umballa.  There  waa  none  among 
the  mitiir  /nwjis. 

/*S.V.-  No  dengue  is  reported  this  year  either  iu  the  Europeau  or 
native  armies. 

liUfO  European  armij  ((J7,823) :  There  was  cue  case  at  Mt^erut  aud 
Olio  "  oliFicTtre"  fatal  case  at  Cbakrata,  Aiuong  the  witive  froojm  tbere 
was  no  deugue. 

1891  Eurojieaii  army  (fii.OOO) :  There  were  21  cases  of  deuyne.  17 
at  Benares,  4  at  Allahabad.  Aiuoug  the  native  troops  there  wi>ro  uo 
cases. 

1892  European  arittij  (08,137) :  There  were  21  cases,  all  at  Pesha- 
war.    Among  the  native  troops  there  was  no  dengue. 

ISft*  Eiiropea)}  army  (70,01*1):  Nodeiij^ue  reported.  Anioug  the 
natim  troops  tliere  were  403  cases,  all  at  Aden. 

1834  Eumjicati  aniii/  (71,082):  There  wi-re  42  cases,  all  at  .\di'U. 
Among  the  tuitirv  troops  (127,844)  there  were  251  eases,  239  of  them 
at  Allen. 

These  statistics  would  seem  to  show  that  the  disease  is  praotically 
never  ah-ient  from  India,  though  the  greater  niiml>er  of  these  cases 
oc«arred  in  the  Giingctic  provinoes,  while  in  189y  and  1894  it  seems 
to  have  prevailed  to  a  coasiderable  extent  among  the  h-oops  ut  Aden. 
It  ia  noteworthy  that  in  the  greater  niimWr  of  yeara  quoted,  among 
the  troops  the  Europeans  alone  seem  to  have  suffered.  But  this  ex- 
emption of  natives  is  not  general  and  in  one  year  there  were  over  four 
hondred  cji«ns  among  the  native  troops,  and  the  population  generally 
enjoys  no  immunity. 

Most  observers  have  remarkpil  that  prevideuce  ia  very  much  influ- 
enced by  temperature;  that  dengue  ociiirs  chiefly  during  the  hot 
season  and  when  the  temjierature  'vi  high,  uud  abates  with  a  fall  of 
temperature.  In  those  countries  where  it  has  jirevailed  in  wliich  the 
temperature  has  fallen  Inflow  freezing  ])oiut,  the  epidemic  han  abated 
with  tlie  depression  of  temperature  and  finally  been  brought  to  an 
end  with  the  occurrence  of  frost. 

It  may  be  remarked  that  during  eiudemic  diffusion  of  this  disease 
the  proportion  of  the  population  attacked  is  very  large.  For  example, 
in  the  epidemic  at  Lima  in  IHIH  nearly  all  the  70,000  inhabitants 
were  attacked.  In  1827  at  St.  Thomas,  almost  every  individual  of 
the  12,000  was  attai'ked;  in  Antigua,  according  to  Nicholson,  very 
few  inbabitantH  of  the  tjiwn  escaped.  Moroau  de  .Tonnes  sjiys  that 
"one-half  of  the  inhabitants  of  Havana  were  attacked  nlmosl  simulta- 
»iviiii!i/."  In  Kt'nnion  iu  1861  Dutroulau  says  it  spread  so  rapidly 
that  "  the  hospitals  were  crowded  iu  a  ievr  days,"  and  in  the  1873  epi- 
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demic  in  th«  ttamo  coloDy,  Cotholendy  aays  that  of  the  35,000  ] 
tuiite  of  the  town  of  St  Deniii  about  20,000  vfre  affected. 
ei>ideniic  of  1871  and  1872  in  Calcutta,  seventj-fivo  (.er  cent 
population  were  attacked  and  in  Madras  hardly  a  liooiie  escape 
RaDgoon  and  in  Formona  in  1872  abont  two-tliirdA  of  the  pop 
were  attacked.  During  tho  Texaa  epidemic  of  1885  Dr.  McIm 
notes  tliat  16,000  out  of  the  22,000  inhabitants  of  Aostiti  were  atl 


BnOLOOT. 


B  and  < 


Many  writers  who  havo  reconlcnl  ttieir  obMmtkiiB 
encea  of  dengue  regard  it  aj^  an  infectioos  disease,  aome  thiol 
tiioro  60  than  others.  The  degree  of  commuuicability  as  weQ 
mode  of  oommmiicatiou  can,  however,  hardly  bo  regardetl  aa  a 
question.  Where  it  occura  Hporadically  or  as  a  limited  cudemi 
ia  no  T«ry  oonclnnive  evidence  to  show  that  peraonal  contact  o 
nicatt>8  the  dia<^ase.  Inolat^d  t-nsf^  orcnr  in  hnn»i^-ho1dM  dotte 
and  there  over  tho  commanity,  without  any  special  evidenoe 
spreading,  and  it  may  1)6  that  in  tiioee  caam  referred  to  bjr  < 
where  "a  sporadic  case  may  diffuse  the  disease  far  and  wid 
diffusioD  has  been  due  to  coucoiuitant  cauh>:i8  of  a  hx-al,  cosi 
atmoBpherio  natoie,  which  we  are  not  able  precisely  to  defim 
biued  with  defective  hy^i*uc;  arxt  it  may  well  be  that  the  af 
pxoeMHive  contagiousness  which  seems  to  characterize  inaaj 
wirlely  ei>rejul  epidemics,  in  which  nearly  tho  whole  popnls 
simnltatieoiisly  affoct«l,  may  be  due  to  tho  oorobination  anti 
lence  of  eau-scM  timt  inleuHify  and  develop  the  cuutagion  wl 
other  circnmHtouces  would  show  but  little  actirity. 

Though  from  analtigy  it  would  seem  probable  lluit  soch  ' 
does  exists  and  ttmt  it  is  of  a  miaobial  nature,  bacteriolo^^ 
aenrch  so  far  has  not  revealed  such  micro-organisms,  thooiEh 
well  be  that  further  researoh  will  throw  light  on  what  bx 
hiUiorto  obscure. 

The  history  of  the  invasioa  and  spread  of  the  disease  wooli 
to  [joint  to  trausmissiou  by  8hi|»i  and  by  individuals.  For  as 
the  Asiatic  luvasion  of  1871  and  1872  api)eare<I  to  liave  sprssi 
Zituzibar  to  Aden  and  tJience  to  have  been  carried  to  Bombay  ' 
transports.  .\Kain,  on  the  voyage  of  o&o  of  these  reasek  from 
bay  to  Cananore,  fresh  troops  having  cmbarlced  at  Bombsj 
ship  wliioh  had  not  been  thoromchly  dtainfected,  the  fliimst 
out  among  these  meo,  who,  landing  at  Cananore,  are  believed  1 
brought  about  the  development  and  spread  of  the  disease  throi 
the  Iiidian  peninsula.     And  again  in  1872  dengue  appeared  at  1 


mill 

1 


EnoLOGT.  455 

coiiicideDt  with  the  arrival  of  certain  pilgrims  from  Mecca  where  tlie 
diseajse  is  said  to  have  beeu  imported  from  Adeu  and  Port  Said.  It 
is  difficnlt,  while  giving  due  weight  to  geueral  causes  and  other  aources, 
to  reject  the  possibility  of  this  mode  of  tiansmiHsiou ;  aud  iuf^tauces 
of  the  disease  api>eariug  iu  a  healthy  community  soon  after  the  ad- 
vent of  a  person  who  has  sufl'ered  from  or  been  iu  contact  with  it  are 
sufficiently-  numerous  to  emphasize  the  probahility  of  its  being  so 
coDvejed. 

Dr.  Charles,  who  has  had  moch  opportunity  of  studying  dengue 
and  who  has  WTitteu  an  ailmirable  monograph  on  the  subject,  ex- 
pressed his  couWctiou  that  it  in  conmiimicable,  adducing  examjilos  of 
contact  of  healthy  pei-sous  with  the  sick  who  were  shortly  after 
affected ;  but  he  also  states  that  he  has  witnessed  mauy  iuHtaaces  in 
which  isolated  cases  have  occurred  in  a  household  without  its  spreiid- 
ing.  He  atlds  that  though  oases  have  occurred  within  a  few  houiB 
after  contact  with  the  sick,  yet  thfi  k-suU  of  his  obner^ations  led  him 
to  conclude  that  the  [lerioil  of  incubatiou  may  extend  to  five  days, 
though  others  have  considered  that  it  might  be  a  few  hours.  He 
further  states  his  belief  that  when  tlie  enii)tiou  is  out  the  dauger  of 
communicability  is  the  greatest,  and  that  ou  or  about  tlje  touth  day, 
when  the  eruxition  has  disappeared  and  after  caibfilic-acid  baths,  the 
danger  of  communiimtion  ceases.  As  one  promineut  cliaracter  of  this 
disease  is  its  proneuess  to  attack  the  grr:'at  proportiou  of  the  popula- 
tion of  the  area  invaded,  it  must  bo  very  diflicult  to  trace  the  sources 
of  commuuicatiou  in  imlividual  eases,  the  eauce,  whatever  it  may  be, 
beiug  HO  universally  distributed.  At  the  same  time  it  is  riglit  to 
remark  that  while  Aitkeu,  Ci>]>laud,  JIficIean,  Notter,  American  jihy- 
tficians,  and  others  agree  witli  CharleH,  yet  Oofuleve.  Moimt,  Twining, 
and  others  have  cousidered  it  to  be  not  (■omrauuimble  from  jiersou  to 
person.  The  writer  of  the  present  article  is  iudiued  to  concur  with 
those  who  consider  the  point  to  be  still  dnubtful. 

The  following  extracts  for  which  the  author  ix  indebted  to  Sur- 
geon-Lieu teuant-Colonel  K.  Macleoil,  M,P. ,  indicate  the  npimoua 
held  by  the  medical  men  in  India  who  Iiave  liad  U>  ileal  with  the  dis- 
ease at  a  time  of  eiiidemic  ]>re valence.  They  iire  from  a  series  of 
replies  to  the  centra!  medical  authority,  furnished  during  the  epi- 
demic of  1871  and  1872  in  Imlia. 

As  regards  imjiortatinii,  the  majority  trace  the  origin  of  tlie  epi- 
demic directly  to  it,  a  few  can  find  no  evidence  fif  it.  aud  fewer  still 
look  upon  it  as  doubtful.  Very  fair  exam|>les  of  tin*  eviilence  ou 
which  the  theory  of  importation  wa^  based  are  the  following:  "Two 
steamers  arrived  (at  Gnwliatty  iu  As.sinril  irj  tlie  Ian!  week  of  April 
with  several  cases  of  dengue  ou  board,  aud  the  hnt  man  attacked 
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iu  the  Btation  had  &i>eat  itevvra]  Iiount  on  board  ooe  of  them  ll 
she  rvnched.  No  case  appeared  (in  Moiit^vr  on  tho  Ghd^vm) 
the  5th  of  April  aiid  the  iudividiial  Ihen  affected  had  hot  twi 
before  returned  from  Calcutta.  TVo  EuraaUn  g«ull«uiuD  witl 
familiea  aku  arrived  finiu  Ciik-iitta  ttufferin);;  from  the  diseaa 
from  thoir  dwellio);^,  which  were  iu  two  ditTeruut  parlA  < 
the  diaeaHB  gradually  opread." 

The  medical  officers  who  are  doobtfid  abont  the  ovid 
portatioD  do  iiot  an  il  rulv  usuigii  auy  other  ori){iii,  but  the  mib- 
Aut  8iirK«on  of  Azim)|thtir  writen  as  followB:  "There  vthh,  bo 
oue  remnrkable  feature  in  the  hinUiry  of  the  epidemic.  Tbo  tv 
ieti}\\  <:vjivn  tliat  occurred  iu  June  were  all  of  them  imported. 
afflicted  patients  had  contructtxl  tha  disteuiwr  at  BcwluuDtM 
Calcutta  and  ha<l  come  home  for  proiier  unraing.  Tfaoy  got  «e 
did  not  coiumunic^te  the  diHoa^e  to  tJieir  atteD<lAutR.  Xor  A 
earlier  eaaeit  (Xicar  in  their  hoaaeholdfl  wheD  later  tm  dengue  b«t 
prevail  epidemically.  It  uppeani  as  thouiili  importation  f>m 
not  snftici<^iit  to  imiiia^aUt  tlie  dinteaae,  bat  it  required  the  ext 
and  co-operation  of  other  necewiary  conditions  iu  onlet  to  de 
multiply,  and  spread  tlie  special  virtui  of  the  malady." 

Dr.  Woodford,  police  surgeon,  Calcutta,  could  »t?e  no  eridi 
iin[)ortiitiou,  but  "inclined  to  ili«  belief  that  the  decorapnnn 
which  wan  daily  Iteing  carried  acromi  the  river  iu  boubt  to  thft 
rab  side  wax  the  origin  of  tbo  tli^tCAHC."  ^ 

Awtintant  Surgeon  Keefer  writes  from  Duryagonge,  DeUiii 
b>vi-)i:  "Nothing  jtoxitivo  on  tliiit  ]>oiut  (im|K>rtation)  can  be  a« 
I  am  more  iuclineil  to  believe  that  the  germ  of  the  diitease  waa 
mittetl  by  tbo  air.  'VMiatevcr  the  cau»6  of  ila  introdnctioii.  tha 
be  little  doubt  but  that  at  the  time  of  its  outbreak  the  tempe 
of  the  atation  wtui  munt  fuvorablo  to  its  proiiagatioQ — tUmp. 
weather,  hot  and  tmltry  by  day,  with  a  lowered  tempemtore ■( 
and  having  dew»  resembling  the  climate  of  Lower  Ilongal,  ta 
thin  fever  appeared  to  thrive,  aa  ir  evidenoed  by  its  longer  dnralii 
the  greater  severity  of  it«  symptoms  iu  Beugiil  than  in  the  hott 
drier  olintate  of  Up])er  India,  and  alno  by  the  fact  that  tliia  fe* 
appeared  at  tUfferent  times  in  the  West  Indim  and  in  parts  ' 
Sonthem  Statoa  of  America,  cpuiitrie«<  whoae  climate  in  soai 
similar  to  that  of  Beugal." 

There  ia  more  diversity  of  opinion  with  reganl  to  infeetia 
to  importation.  The  majority  consider  dengue  to  be  -ntrj  infa 
(or  contagions);  aa  a  nilo,  however,  the  ouly  evidence  thejr  add 
Uuit  if  oue  member  of  a  family  ia  attacked  the  remainder 
suffer. 
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The  following  are  a  few  iiuoUtions  from  tliose  wlio  doubt  the 
infect  iousiieiiti : 

Dr.  MpretUtb,  medit-al  officer  of  Pooree,  writes  as  foUowB :  "  As 
regards  its  infectiouHoeas  I  am  not  diH])08e(l  to  class  it  iu  the  same 
category  iu  that  respect  as  small-pox  or  scarlet  fever,  which  may  be 
taken  aa  representative  infectious  diseases.  It  pertains  more  iu  my 
opiuiou  to  Ibe  chmacter  of  influenza  as  witnessed  in  Eu^ljiml  and 
elsewhere,  only  too  frequently;  where,  given  a  ceitaiu  tempoiatiue, 
condition  of  atmosphere,  and  a  i-Iiunge  of  wind  to  the  east,  a  vast 
number  of  cases  break  out  almost  at  the  same  time  iu  every  part  of  a 
town,  being  severe  or  ujiUl  according  to  the  state  of  health  of  the  iu- 
dividaal  or  the  amoont  of  j>rotection  he  may  |>o8seas  against  climatic 
changes.  Here  the  resemblance  between  the  diaordura  api>ears  to 
stop;  for  if  we  assume  that  at  any  given  time  a  tonii  in  Euglaud  was 
perfectly  fi-ee  from  influenza  and  when  iu  this  state  we  grunt  the  ae- 
ceBsion  of  the  alxive  conditions,  it  is  highly  probable,  if  not  morally 
certain  that  influenza  would  ap])ear  among  a  certain  proi)ortiou  of  the 
community,  even  if  not  a  single  outsider  be  iutroiluced  anil'ering  from 
it,  or  who  hail  been  in  contact  with  it.  While,  in  regard  to  deugne, 
there  are  at  jiresent  no  reasons  for  supposing  that  any  kunwu  con- 
ditions of  the  atmosphere  are  apt  to  induce  the  disease  de  tiovo ;  while 
influenza  may  originate  from  atmospheric  influences  alone,  it  is  often 
spread  and  propagated  by  contact;  so  with  dengue,  but  in  a  converse 
manner.  Now  assuming  that  its  impnrtatioTi  into  Pooree  was  due 
to  contact,  its  rajtid  spread  was,  I  think,  accelerated  by  atmospheric 
conditions. 

"  The  disease  prevaileil  during  what  is  termed  the  sickly  season  of 
tho  [ilace.  at  the  time  when  the  rains  are  ceasing,  tin-  Mubsoil  water  is 
liigh.  and  the  ground  generally  is  well  saturated  and  in  some  casea 
about  the  town  for  a  considerable  time  it  is  jterfcctly  water-h  iggi'd. 
Now  during  this  perioil  there  is  every  year  a  gieat  deal  of  ague  and 
fever  at  Pooree;  this  year  dengue  took  the  pliwre  of  f^ver  to  a  great 
extent,  and  curiously  enough,  it  appeared  to  invest  itself  with  some 
of  the  characteristics  of  the  malarial  disease." 

Dr.  Condon,  civil  surgeon  of  Cawnpore,  WTites:  "I  calculated  that 

five  out  of  every  sis  meml>ers  of  familie.s  in  which  it  appean'd  snlVi-rcd 

'  om  it;   it  did  not  ajipear  to  spread  from  house  to  house,  but  it 

«med  to  settle  down  over  the  citi  for  a  certain  time  and  seize  U|)on 

le  member  after  another  of  a  family." 

The  snl)-assistant  surgeon  of  Agia  inites :  "  The  diseiuse  resemblea  j 

its  essential  characteristics  the  maladies  generally  known  as  epi 
imic,  but  the  |)roperties  of  contjigionsuoss  and  an  incnbatiim  jieiuoi 
r  the  development  of  the  disease  can  hardly  be  satisfactorily  proved 
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It  a)>)>Mirs  more  probable  tliat  the  disease  owes  its  origia  to 
(lemic  atmouphoric  inflaence  of  short  iliiralioD,  and  the  rer.?  f>o 
U^ttaX  abaeuce  for  yeara  lends  to  a  great  extent  corroborative  (esl 
in  favor  of  it»  hyitotliesis.  Tliu  facts  of  a  gr>«t  uiuubur  of  f 
suddenly  MUn){  under  ita  infiuence  and  scarcely  any  p^vsons 
affected  locality  bciug  L'sompt^id  from  jbt  altacka  are  aLto  po 
favor  of  the  theory.  Tliere  is  no  proof  of  any  affected  person 
conimimicfitud  it  to  his  ucighlior  by  diri'ct  coutjigiou;  i>f  com 
effluvia  may  have  coutaminateil  the  atmosphere  by  iufectiou." 

Assistant  >jurgoou  Goodwin,  iwylicul  oflic«r  of  a  brigade 
royal  artillery,  is  of  opinion  that  denRue  ia  eminently  oonlaffio 
writes:  "Its  disnpiK.'arauce  was  commensiirate  with  t^e  settui 
the  cool,  dry  weather.  A  moist  and  warm  state  of  the  atmo 
wax  pecidinrly  eungeuinl  to  Hn  development  and  propagation 
seems  to  be  also  provefl  by  noting  the  parts  of  the  world  liaM 
vis.,  Burmah,  Madras,  Oaleutta,  West  Indies,  etc.,  where  it  vm 
more  severe  than  in  Northern  India.  One  fact  ahont  it  is  v 
iniirkublo,  viz.,  that  out  of  all  the  vases  that  were  taken  to  tl 
stations,  there  is  not  an  instance,  I  believe,  known  of  its  spn 
though  the  stations  were  occupied  by  acommunity  all  of  whoia 
have  been  snsceptible  to  its  inflneuce,  had  tlii^v  lieeu  a  few  lied 
down." 

Assistant  Surgeon  Seaman,  civil  surgeon  of  Mutt^^  writes: 
only  evidence  obtainable  on  this  hes<I  is  tlie  fact  tliat  tlk«  < 
s[>reAd  qoickly  throngh  whole  fsiuilies  and  then  into  adjacent  li 
Accnrate  deductions  as  regards  infection  are  |>erhaps  scared^ 
drawn  from  such  instances  during  an  epidemic  infloenoe.  Sti 
fact  of  the  jail  baring  escai>ed  and  liaring  remained  uninfected 
disonlcr  throughout  would  apjiear  to  favor  the  idea  that  itajg 
exempted  it."  f 

ll]>  to  the  present  time  bacteriology  has  thrown  no  definite  i 
tain  light  upon  the  etiology  of  this  disease.  Dr.  Klein,  for  exi 
writ''S  tlukt  statements  ha^-e  been  made  as  to  the  j^rescuoe  in  the 
of  a  short  bacillus,  but  he  do<!«  not  consider  them  as  satiaf 
proof.  Fntfessor  Wright  of  Netley  in  unable  to  throw  any  light 
the  subject;  Dr.  Macfadyea  of  the  Instilnte  of  Pn.M'ontire  Me* 
London,  and  Professor  OrooLshank  of  King's  College  state  tha 
are  not  aware  that  any  specific  orgamsm  is  nsHoeiatfHl  with  tl 
ease.  In  a  pajior,  however,  by  Dr.  McLaughlin  of  Texas,  an  m 
is  given  of  a  most  elaborately  and  carefully  coudnoteil  scries 
periments  njiou  the  blood  of  dengue  patients  in  which  he  obsi 
micrococcus  which  he  »>»sidered  to  be  tlie  specific  cause  of  tl 
e«se.     He  at  the  same  time  ezprettses  regret  that  he  has  been  < 


smnTOMS,  459 

from  want  of  time  and  opportunity  to  pnrsue  theee  investigations  to 
tbeir  ultimate  issue. 

There  would  seem  to  be  good  reason  to  consider  tliat  Dr.  Mc- 
Laughlin has  made  considerable  jirogress  towards  the  solution  of  the 
problem,  bnt  it  would  be  premature  to  speak  with  certainty  on  the 
subject.  At  least  it  seems  probable  that  the  time  is  not  far  dii^taut 
when  bacteriological  research  will,  as  in  the  case  of  other  specific 
diseases,  declare  the  relation  of  this  or  other  micro-orgaulsms  to 
dengue. 

Whatever  its  sjiecific  cause  may  l»e,  as  has  already  beou  shown, 
the  origin  and  diffusion  of  the  disease  are  conditioned  by  geographi- 
cal position  and  climatic  influences.  That  it  possesses  in  a  marked 
character  all  the  features  iieculiar  to  epidemic  disease  is  illustrated 
by  its  mode  of  diffusion  and  incidence. 

Symptoms. 

As  previously  stated,  dengue  ia  an  eruptive  fever,  considered  by 
many  Ut  be  infectious,  commencing  Muddeuly,  remitting  aud  liable  to 
relapse,  accompanied  by  severe  pain  in  the  head  and  e>  ebjiUs,  swell- 
ing and  pain  in  the  muscles  and  joints,  liable  to  shifl  suddenly  from 
one  joint  to  another;  catiirrhal  symptnuis  with  congested  conjunctiva?, 
sore  throat,  swelling  of  the  submaxilliiry  glands,  and  strawberry -like 
tongue.  A  terminal  rash  appeara  about  the  fourth  to  the  sistli  day. 
Hurried  respiration,  temperature  rising  to  103"  or  105°  F.  mtli  a 
ru|ud  pulse  from  100  to  120.  mark  the  occurrence  of  the  initial  fever 
and  scarlatinn-like  rash;  this  appears  tiret  generally  ou  the  face, 
which  is  pnffy  or  swollen,  or  it  may  be  ou^he  cheat,  hack,  abdomen, 
or  knees,  either  as  a  generally  suffused  blush  or  in  patches  which 
disappear  upon  pressure  with  the  finger  to  reappear  directly  the 
pressure  is  removed.  This  is  not  followed  hke  the  terminal  rash  liy 
de.'wioamation.  The  aljove  symptoms  endure  for  a  period  varying 
from  tweuty-four  tn  forty-eight  hours,  the  rash  rai-ely  lasting  mure 
than  twenty-four  hnni-s ;  the  remission  lasts  for  a  period  nf  two,  three, 
or  four  days,  when  the  terminal  rasli  apjiears  which  diflV-i-s  sfimewhat 
in  character  from  the  initial,  reseuihling  a  rubeoloid  or  urticarial 
eruption,  often  showing  itself  first  tin  the  palm  of  the  hands,  and  in 
some  cases  resulting  in  desfpiamation  of  the  cuticle.  This  ra>ih  is 
sometimes  so  slight  as  to  be  barely  perceptil>le,  Imt  occasionally  tlie 
hypertemia  is  so  intense  as  to  cause  small  ]iiit<'heH  of  eccliymosis. 
It  may  be  accompanied  by  a  rise  of  temperature.  These  symptoms 
gradually  subside,  leaving  the  imtieut  weak,  exhausted,  and  some- 
times still  tortured  by  swellefl  and  painful  joiut'3,  especially  the 
smaller  ones. 
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ConvBluceuce  may  be  tedious,  painful,  and  complicated  bj  th> 
contintmnce  of  geitonil  cncliexia,  with  p&ia  and  swelliuK  of  the  joiali^ 
euliLrgitiii«iit  of  the  glands,  orcbitiji,  cuiijuuctivitut,  uid  deafneM.  Bfr 
misaionii  and  Fulupees  may  contiuoe  over  a  period  of  some  VBeka. 

In  some  epidemics  certain  phtfQouviui  aro  more  proBUModr 
marked  than  in  othent;  enoh  aro  a  jiufTy  awl  »wolteii  face,  eonnwled 
conjunctivnr,  and  a  soartatiDal  rash  extending  over  the  vbole  bodr. 
Diarrhoria  and  dyneutery  of  a  cluTOiuc  aikI  intractablQ  ehantriT,  with 
hepatic  deraugemoiit,  Iwila,  carbnndes,  and,  according  to  Dr.  Chattel, 
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insanity,  aometimee  complicate  the  diMSse.  Uterina  hemocihigi 
and  tiiiseiuTtugo  may  nUo  occur. 

The  inraflion  of  den^e  ih  often  very  sadden.  The  patient  wtsj 
have  felt  well  np  to  tlio  time  of  attatrk,  tlia  earliest  symptom  beio( 
severe  pain  in  some  joint,  probably  of  the  finger,  which  rapidly  a* 
tentls  to  other  jointa  and  bouos,  and  daring  tlie  progren  of  the  £^ 
ease  is  apt  to  paaa  from  one  joint  to  another.  There  may,  howerv, 
l>0  a  ]>erio<I  of  preliminary  malaise  of  one  or  more  days,  accompanied 
by  anorexia,  wearinAiiit,  lnii|j:uor,  ehj11ine«4s  aometimes  amoanting  to 
rigon,  giddiness,  and  the  inaagaral  symptoms  already  described. 

The  symptoms  vary  in  different  cas««  as  to  the  chsrootor  of  tUe 
raah.  the  t<>m[)enitiire,  and  the  mn-scnlar  and  oeseoos  paios.     The  laah 
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ma.y  vary  in  color,  character,  and  duration;   it  is  sometimes  nlinost 
absent,  while  in  other  cases  it  is  uttended  nith  so  much  hypenemia 
and  action  of  the  Bkin  as  to  cause  excessive  desqaamatinn.     This 
Lyperfemia  also  eometiines  expresses  itself  in  hemorrhage  from  the 
mouth  and  nose,  Uie  iutestiues,  or  the  utenos.     The  fever  is  sometimes 
accompanied  by  delirium,  or  iu  children  by  coDvulsious,  which  iu 
them  occasionally  initiate  the  disease. 

Whilst  there  is  considerable  resemblance  between  scarlatina  and 
dengae  daring  the  initial  staye,  later  on  the  distiuctiun  becomes  well 
marked.     There  ia  a  high  temperature  in  both  at  the  outset,  but  it  is 
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lignant  form,  drowsiness  may  imum  into  coma,  and  the  leznpantllff  ■ 
may  become  hyi>erpyretic,  and  these  with  failing  heart,  mrlfmit'Tff 
ungs,  and  cyanotic  surface,  have  given  rise  to  tlio  term  black  tent; 
>ut  such  forms  happily  are  rare.     On  the  other  hand,  there  are  leiy 
slight  forms  of  the  disease  in  which  the  patient  i*  ncar^it'ly  ill  and  ia 
which  the  diaguosin  bocome8  diflicult;  a  trifling  sore  tbroiataadiiligjbl 
mnhuHO  may  be  the  only  symptoms  till  the  tenninul  raah  sppean  to 
indicate  what  wo  have  had  to  deal  with,  and  even  thin  may  Dot  oceB. 
It  is  coimidei'od  by  some  that  an  attack  of  dcngne,  especially  if  lbs 
disease  have  run  its  normnl  course,  protects  the  patient  from  tt  ncv- 
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or  third  mar  occur  be&n  ^ 

\  ,  . 

tbotnorT.i»eofti».i«b<i.r.iiitb<»wbUM>t««iB^tMh  piicntwi   cases   the  afw 

af(e  auraboQ  of  uie  di*- 
6ue  is  about  eight  days,  but  it  h  freqaontlj*  prolnnKed  oror  we^s. 
While  tlie  rocorerv  is  slow  aiid  pniiifa],  complete  restoratioD  to  htwJA 
and  vigor  nmr  not  take  place  for  months.     One  or  other  of  th«  a^ 
queliD  already  nuMitioiietl  iiiav  linger,  tdrtiiring  the  patient  aihl  i^tanl- 
iug  ncovcry.    Albomin  is  occoaionallv  preaent  in  the  nrine,  Imt  it  » 
not,  lut  in  scnrlatiitn,  especiallf-  in  chiKlrcn,  »o  froqncut  or  so  dugs-      , 
oiw  a  oompUvutioti.                                                                                          m 
A  few  typical  casent,  for  which  the  aathor  ia  indebted  to  RntitaoB-  I 
liientenant-Cotonel  Kenneth  Madcod,  M.D.,  selected  from  tli*  !»■  1 
potin  of  the  epidemic  of  1671-72  in  India  are  hora  whled.    IV      * 
temperatnre  charts  here  shown  are  of  other  characteristic  cases.             J 

C^SR  I. — From  the  report  of  the  medical  oflSoer  at  UmboUa.              V 
On  September  24tli,  1H72,  the  wife  of  a»  inspector  of  police  beesa*    ^ 

STMPTOire. 


ill,  will)  ferer,  rose-colnred  flush  of  tlie  face  and  upper  part  of  tbe 
chest,  and  pains  in  the  smaller  jointe:  the  flush,  tbon^'li  gnuloali.v 
fading,  continued  with  the  fever  for  two  ihivs.  On  the  thirfl  and 
fourth  days  the  patient  was  comparatively  well.  On  the  lifth  day 
fever  returned,  aiid  a  measles-like  emptiou  apjieared  on  the  face,  chest, 
and  arms;  the  pain  in  the  joints  continued.  On  the  seventh  day 
fever  and  rash  disappeared,  but  the  paius  in  the  joints  continued  se- 
vere for  about  a  week  longer. 

Case  II, — From  a  report  by  the  medical  officer  for  the  Meerut  circle. 

An  officer,  af(ed  al>out  32,  retired  on  September  lUth,  1H72,  at  9 :3C 
r.M.,  feeling  quite  well.    He  awoke  at  11  r.M.  shivering  and  with  ex- 
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li'iu.  W,— TempmliinsChiutloiiCuear  Dco|{iic  In  a  Uritliiiilu,  med  II).    Tbe  termtDnl  riuli  ap- 
p«U«d  on  (he  ilitb  dny,  ono  hiiiidrud  Biir]  elKhleen  lioura  aflor  Ihe  arat  seliiire. 


cruciating  yiaiu  iu  feet,  ankles,  finders,  mid  wrists,  as  v.'k\l  a-s  severe 
fronted  heatlache  and  escoanive  stiffness  of  neck  and  shoulders.  On 
the  third  day  the  pain  diminished  much  except  iu  one  jilnce,  whei-e  it 
coutiDUed  for  weeks.  On  the  uiomiuK  <^if  the  fourth  day  n,  pjvptilnr 
eruption  came  out  on  the  hands  jind  anus,  t-'iminatiui^  in  doH<|uania- 
tion  of  the  cuticle.  Want  of  appetite,  disinclination  for  esc-rtii>u,  and 
a  langnid  circulation  remained  for  weeks.  Ultimately  complete  re- 
covery took  place. 

Case  m. — From  the  report  of  the  civil  surKeon  at  Lucknow. 

On  April  1.5th,  1872,  a  huly  njis  seized  with  pains  in  tlie  finger*) 
and  toee,  followed  bv  the  initlid  rash  (features  B\s*ollen  and  eyes  suf- 
fused) and  faver  buttiu^  about  forty-eight  hours,  temperature  ranyiny 
from  100"  to  104*  F.     There  wore  great  thiint,  paiu.'^  in  the  limbs  and 
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bock,  and  ostrome  n-Hkefalness.  TLo  nrioe  was  very  IiikI)  oolonid 
The  lymphatic  glnuiis  in  the  RToin  and  axilla  wem  swoIIpd  and  p«ii»- 
lal;  thfl  general  fe«Uug  of  jirostration  and  belpla«ii«<a8  was  gmL 
After  tho  tliird  day  some  sleep  and  freedom  fn>iii  i»aiii  wore  nbtunad. 
Oa  the  Hixth  (lay  the  h-rriiiu&l  nii«h  appeared  and  tn'i^luallj  taitd 
away  ia  twelve  hoars;  there  vas  Utile  or  no  fever  or  conetitBtiBMl 
diatorliance.  CoDvaleitcsiim  in  this  case  was  very  protracted  and  tt> 
8n!i»e<|iioiit  sufTerinRH  in  limbic  and  temlons  wore  so  greiat  tliat  ll»e  |* 
tieut  had  to  lie  sent  to  Eui^loud,  whero  it  wan  many  mooUu  bent* 
Btren^th  and  health  wore  regaiueil. 

Cask  IV. — From  a  report  by  the  civil  aurgeon  of  Banehi. 

On  Novuinlwr  29Ui,  1872,  a  child,  a^ed  7  years,  comidaiDed  of 
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Bore  throat;  on  the  30th  fever  beean.  On  December  Ist  thta  «■* 
maw  intense  and  was  n^ooinpaiiie*!  with  vomitiiig  atkl  delirian  da^ 
lag  tho  ui^ht,  but  iioiMed  off  in  the  morning.  On  i>ecember  Sd  ft* 
face  waa  red  and  bloated  and  there  was  a  scarlatinal  rash  in  pattta 
over  the  body,  n)c:)8t  iiiarlicd  on  the  bock  and  iiMido  tlte  anna  sad 
hands;  very  Uttle  fever;  fooKue  like  the  "stxawberry  tongue  of  acai^ 
latina."  Danng  the  nij^ht  luo  fovur  again  became  aeverv.  Enpticn 
and  fever  wore  Iokh  the  following  day,  bat  the  throat  was  stiU  aoce. 

December  4th,  the  j<>iiit»  and  fingers  of  tho  right  hand  were  twdt- 
len  and  tender;  the  wHsta  wen^  ali«o  jmiufnl.  Proetnticai,  pain,  ni 
•on  throat  continiHtl  until  IVcwuiber  9th,  when  ttie  child  Was  fonnl 
to  bo  better,  aiKl  from  that  time  began  to  recover. 
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In  this  case  the  initinl  r«sl)  was  not  obeerveil  and  for  Bome  days 
the  paina  were  not  a  marked  symiitom.  For  the  first  few  days  there 
wiw  no  perspiration,  and  afterwards  perspiration  and  (h'jnesa  of  the 
fikin  alternated  several  times  within  a  few  honra.  The  state  of  the 
urine  was  the  same  as  in  most  other  febrile  affectiniis.  Minute 
branny  dea(|uamation  was  observed  wliere  tlie  etfloreMoeuce  had  lieeo. 

Case  v.— From  a  report  from  Diuapore  by  the  inspector-general 
of  hospitals. 

Sepor  8.  E— —  was  admitted  t<i  hospital  on  Aiigiist  13th,  1872, 
with  fever  and  pains  in  various  piuts  of  the  body,  uliii-h  was  cciviaed 
with  a  red  emptiou.  He  had  felt  pain  in  the  joints  oi  the  fpet  and 
le^  with  heatWhe  and  slight  fever  the  evening  hefure.  On  examina- 
tion hia  skin  was  found  to  be  hot  and  dry,  the  coujuuctivie  were  sliKhtly 
enffused,  poise  quick  and  soft,  aViont  83,  temperature  100.4°  F,,  re- 
spiration 16;  the  tongue  wna  white  and  fiin-ed  towards  the  ceuhe,  red 
at  the  tip  and  edges,  and  with  a  few  prominent  ijaiiilhi>;  the  bowels 
were  regular,  the  thirst  was  great  at  times;  there  wna  lieiuliu'he ;  no 
appetite.  On  Augiwt  1.5th  the  temperature  was  9!>.4 '  F, ,  the  pulse  84, 
respiration  14,  skin  hot  and  dry,  piiin  siill  severe;  urine  red  and  less 
infjaautity;  tongue  in  the  same  condition;  headache  less.  The  fol- 
lowing day  there  was  no  fever,  but  there  was  much  pain  in  the  knees 
and  back;  temperature  98"'  F. ;  pulse  76;  respiration  16;  urine  of  a 
deep  yellow  color,  specific  gravity  1,028.  On  August  I7th  the  ixitient 
was  convalescent;  there  was  still  slight  stiffness  of  joints  and  swelling 
of  ankles;  the  follownng  day  he  was  discharged. 

C.iSE  VI. — From  tiie  report  of  a  medical  officer  in  the  subdivision 
of  Se  ram  pore. 

ka.  ofiicer  went  to  bed  at  10  P.M.  feeling  well  though  tired.  He 
awoke  at  2  a.m.  with  intense  i)ain  in  his  left  wrist  and  by  ll>  A.M.  he 
was  entirely  crippled,  every  joint  being  affectod.  The  skin  was  very 
hot  and  felt  dry  and  tense,  hejulache  was  very  seven-,  jiuil  there  wns 
tutoterance  of  noise  and  light;  great  thirst,  nunsea,  droM*sines>^  but 
no  sleep.  Tlie  fever  lasted  forty-eight  hours  jind  then  gi'iiihiidl\- 
Al>ated,  but  the  pains  in  the  joints  continued  for  two  months.  The 
Becondary  nish  appeared  on  the  sixth  day,  ju'compiinieil  by  a  feeling 
of  feverisiineas  but  no  fever.  It  was  very  abuudaut  on  the  hands  iind 
ttrms,  and  failed  away  in  tivelve  hours. 

Prophylaxis  axd  Tiulvtsient. 

In  this,  as  in  all  other  s|'ecifie  tliseascM,  attention  to  hygienic 
measnres,  whether  as  regards  prevention  or  treatment,  ia  important. 
Thorough  ventilation,  isolation,  and  plenty  of  fresh  air  are  essentiiil, 
A  moderate  temperature  of  the  room,  exclnsion  of  draughts  and  cur- 
rents of  air,  perfect  cleanliness,  carefully  n-gnlated  diet,  and  such 
measures  as  are  appropriate  iu  ordinary  febrile  conditions  are  espe- 
dient. 

The  treatment  is  simple,   and   if  judiciously  directi-d   mitigates 
suffering  and  materially  aids  recovery  by  guiding  tlie  piitiunl  tliroufr' 
the  stages  of  a  8i>ecific  disease  which  has  to  run  a  certain  course. 
Vol.  XIV. -3t 
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The  bowels  most  be  curofully  rcKuliibxl,  1>ut  eioetiof)  or  aetit*  par 
gativox  tiro  uot  iiecesHorj  as  the.v  would  iucreuiw  the  weakseaa 
af:Ki''^^'&^  miffericg  by  the  muscular  roovenientti  peewKurily  um 
Muilorate  liotioii  of  the  bowels  Ktioald  be  brought  abuat  bjr 
Haline  aperieote  coiitbiu^  witli  au  oooasioitftl  doae  of  calomel,  rlinU 
iir  colocynth,  eAi>ecially  if  coDstipatioD  exist;  tliiit  in  rare,  tboogfa  thm 
alvine  evacaatious  may  bo.  aud  often  are,  dark  and  atiuy.  Saliw 
diiipkoretira,  Huoh  aa  the  acetate  or  citrate  of  ammonia,  coubiiwl 
with  liquor  lunmouii  aM<tutia,  ur  citrate  of  potaah  with  oitrous  i/lhm, 
acouito,  phouaoetiu,  or  other  autipyietic  remedies  are  desiiBfalB  do- 
ioR  the  febrile  couditiou.  If  the  tem|>orature  reaches  106*  F.  or 
aU^re,  Ur.  Charles  recommeoda  cold  apoDgint;  as  benefictaL  Tbe 
dauger  to  life  of  such  high  temiwraturw*,  espocially  duriujr  Urn  ■■ 
ceai^ive  heat  of  tlit*  hot  nioutlia  in  ludia,  ia  great,  aad  it  is  then  I 
cold  st>ougiug.  affustoQ,  or  the  cold  buth  is  imlicated;  or  tbe  ii 
or  hypixlermie  »m  of  c|uiiiine  may  I>e  of  aervice.  BeUatlotma 
to  ooufer  great  relief;  teu  to  fifteen  drops  of  tlin  liueturw  may  be  i 
to  an  itiiult,  and  two  or  three  auch  doaea  at  inter>'ala  of  an  boor  aill 
flometimL^s  produi^e  excellent  I'ffecte.  E^juiTulont  doMM  of  the  oztnd 
or  the  juice  of  ttellnilonna  may  be  aulmtituted  for  the  tinctoie. 

For  the  puiua  and  noctnmal  rratlmaneM,  morphine.  Dorer's  po«^ 
der,  or  other  hypnotic  may  lie  given,  while  tho  application  to  the 
spiue,  back,  limbs,  and  joints  of  liniments  containing  bellado^N. 
opinm,  or  chloroform  may  be  beneficial. 

All  spolintire  or  depletive  meesures  must  be  aTtuded,  utd  i 
fnlly  reguliiteil  mitritioua  iliet  with  stiuiolaats,  aooordiu)K  to  eir 
stances,  must  be  gives.  Bitter  vegetable  tonics,  such  as  gentiaa 
c^lumlta,  or  i^hir^tta,  with  rpiinine,  rainend  acids,  or  diiDt«  pb»- 
phoric  acid,  with  which  may  be  combined  small  doses  of  nox  raaks 
or  atrychuiue  will  prove  nseftd.  As  to  wine,  good  claret  ia  prob^ilj 
tbe  best,  though  others  may  be  given  if  preferred.  Quioine  ia  h^ 
fnl  rather  for  its  tonic  than  aiitiiteriodic  or  luitipyretic  t^ffecis,  Ukm^ 
when  there  is  a  tendency  to  relapse  or  when  the  patient  ia  the  w^ 
ject  of  malarial  laiut,  doaea  of  from  three  t«i  five  grains  mjiy  t>e  1*»- 
Gciul  in  nrrestiug  or  controlling  those  conditions.  The  bromides  an 
recommended  by  some  aDtboriliea,  eBpocJally  wbeo  oerre  BjmptoiH 
and  insomnia  are  predominant,  or  when  con\'u)Hions  oci-nr  in  childn*. 
Alkalies,  colcbiciun,  and  other  romedios  in  use  for  rheuuiatiam  bme 
been  foond  of  very  little  avail  in  relieving  tbe  pains  of  deogoe. 

Complieatioutt  sach  as  bronchitis,  pueomouia,  dyaenterv-,  orbeia- 
orrhagos  must  be  treated  acooixJing  to  the  usual  measnrm.  Tb?  If* 
cases  which  terminate  fatally  are  generally  dne  to  one  or  o*b«f  ci' 
tltme  complicationH,  or  to  ronvnlaioiui  in  childrea. 
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The  (Useikae  being  one  of  a  tlepressiog  cliamcter  care  iniist  be  btken, 
as  said  above,  to  avoid  s|>otiative  or  depletive  measureH.  The  diet, 
tlioQgb  simple,  miiBt  be  nutritionB  and,  wben  uecessary,  must  be  au[)- 
ptemented  by  the  addition  of  wine  or  otber  alcoholic  stimulant  such 
as  may  seem  appropriate  to  the  particular  ease. 

For  the  irritation  of  the  skin,  which  is  sometimes  very  tiuuble- 
some,  the  application  of  camphorated  oils  or  warm  baths  la  indiciited. 
and  Dr.  Charlea  from  his  large  experience  states  that  he  has  found 
them  afford  considerable  relief. 

As  is  the  case  in  so  many  other  diseases,  especially  such  as  occur 
among  Europeans  iu  tropical  climates,  complete  restoration  to  health 
is  promoted  and  expedited  by  chauge  of  air  and  climiite.  When 
cachexia  and  debility  are  severe  after  a  prolonged  attack  of  the  dis- 
ease, return  to  the  patient's  native  land  for  a  time  is  desirable. 
Care  must,  however,  be  taken  to  insure  protection  against  the  evil 
influences  of  moisture,  cold,  and  alteruatinns  of  temperature. 
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History. 

Besibebi,  the  kakke  of  Japan,  is  also  known  by  other  popular 
nAmee  iu  cooutrips  where  it  existe,  the  Kf^iiter  part  of  theiu,  however, 
being  fanciful  ami  expreasiug  theoreticttl  views  and  erroueous  opiu- 
ioiiB  concerning  the  nature  of  the  affection. 

A  disease  of  Asiatic  origin,  Ijeriberi  esisted  in  China  mauy  years 
before  the  Christian  era,  being  known  Viy  tlio  poimlar  name  of  ki<ih- 
ki :  it  was  descrilied  two  liuudred  years  after  Clirist  hy  Chinese  phy- 
Hicians  under  the  uanie  of  kakkf,  which  was  derived  from  two  wonls 
meaniug  U-gs  and  lUm-nse.  The  word  lieriberi  was  first  used  in  no- 
sology by  Jacobus  Bout iu8,  wlio  iu  bin  bouk  "DeMedicinaludurum," 
published  in  1(129,  describes  an  affection  qui  ab  hicoUs  beri'fiai 
vocatur.  Acciirdiag  to  him,  this  word  is  derived  from  b'hniircc, 
which  in  Hindustanee  meaus  sheep,  and  won  used  to  denote  a  dis- 
temper that  compelled  the  patient  to  waik  like  a  sheeji.  Carter,  who 
fref[nently  observed  tlie  disease  in  Araliiau  saiUirs  nn  the  coast  of  tlio 
Red  Sea,  thiuks  the  word  ('triheri  is  derived  from  two  Aiabic  terms, 
bufir,  o]>pression,  asthma,  anil  luir!,  maritime.  Tlie  most  probable 
etymology,  however,  is  that  jiroposed  by  Marshall  and  accejited  by 
Littre  and  Robiu.  acconliug  to  wliich  l)enl>pri  is  a  mndificatiou  of  the 
Cingalese  name  of  the  disease  hnhr-hun,  meaning  extreme  weakness, 
James  Liud,  in  1777,  describes  under  the  name  nf  liai-hici-K  an  affec- 
tion observed  by  him  with  great  frPf|iifncy  in  India,  and  wliicli  is  no 
other  than  beriberi  itself.  Since  that  time  the  disense  bas  l)eeu 
described  by  varinue  wTit^^rs  under  tlie  namt'S  of  Ixu-hifru  and  /"  rilin-i, 
wliich  are  considered  as  syuonymotis.  Marshall,  in  a  work  pub- 
lished in  1822  ("Note  on  the  Medical  Topography  of  Ceyli)n")  estiib- 
lislied  a  fundamental  distinction  between  the  aifections  descril-Mid 
under  those  denominations,  regarding  them  tis  two  distinct  diseases. 
In  the  former  (barbiers)  he  sjiys  paralysis  and  atrophy  predominate; 
in  tbe  latter  (beriberi)  o'denia,  dropsy,  aud  dyspnua  are  more  com- 
monly met  with.  After  thif*  division  established  by  Marshall  and 
sanctioned  by  Copland  and  S<'ott  iu  their  classical  works,  the  liistory 
of  beriberi  becomes  very  confused. 
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Maleolmson,  com{>etiDg  for  a  prijw  offered  by  the  Hedioal  Board, 
publinlieLl  in  1835  an  excelleut  essay  ou  tlie  luHtory  and  troatmeut  of 
beiiberi,  wLereiu  he  gave  a  very  accurate  deacriptiou  of  tlie  di:waee, 
desoribing  the  symptomatolog^v  and  patliolojpcal  anatomy.  He  failed 
to  exercise  any  influenco  on  tlie  medical  miDd,  boweTer,  and  his 
work,  which  may  still  be  c<tiisulted  with  protit,  causetl  bttle  ini|>rt«- 
sion,  and  was  neglected  and  almost  forgotten.  The  wrilera  that  fol- 
lowed him,  maintaining  the  esistiug  confusion,  so  lost  themftthts 
in  coiij'ecture3  and  hyimthetical  theories  concerning  the  nature  and 
orifjia  of  beribori,  that  torn  the  rewliug  of  their  works  it  would  1« 
difficult  to  gather  any  correct  idea  of  the  affection.  Many  diAeasee, 
especially  those  in  which  iiarnlysis  and  tedema  are  found,  were  in- 
cluded under  the  denomination  of  lieriberi.  Cases  of  mtdtiple 
alcoholic  ueui-itis,  of  certain  forms  of  diffuse  myelitis,  of  uephritiis 
malarial  cachexia,  scorbutus,  aukylostomiasis,  etc.,  were  often  n- 
ferreil  to  nuder  the  name  of  beriberi.  On  the  other  hand,  uuiny  clear 
casoa  nt  this  latter  affection  have  been  chutsified  as  jirogresaire 
anieraia,  pernicious  oedema,  asthmatic  dropsy,  myelitis,  malaria,  iu- 
fectioiis  jtoly  neuritis,  etc. 

No  wonder  that  confusion  should  have  reigned  so  long  when  it  it 
seen  that  the  dtsea.se  was,  according  to  various  writers  who  dealt  «itli 
it,  characterized  sometimes  exclusively  by  motor  lUstiubances  and  by 
atrophy,  and  at  other  times  by  disorders  of  the  respiratory  organ*, 
heart,  or  vascular  system.  The  diversity  of  opinions  becomes  BtiU 
greater  in  1861,  when  ronssagrives  and  Le  Boy  de  Mericourt  admitltd 
the  tlivisiou  of  beriberi  in  two  similar  but  nevertheleaa  distinct  dis- 
oaaea.  The  gri"«at  difference  ai)i>areutly  existing  between  oedemalou.'i 
beriberi  and  atrophic  beriberi  justified  in  a  measure  that  opiuioD. 
which  wan  becoming  more  and  more  general  and  pi'edomiuant.  Tli'' 
accurate  dcscriptifm,  however,  of  the  mixed  forms  and  the  demointtra- 
tiun  of  tlin  rehitinii.s  tliat  exist  betiveen  them  aud  the  drupaical  ami 
paralytic  forms,  supjilied  the  missing  link  Iwtween  the  extreme  trp» 
of  the  dir^ea.'^e  imd  demousti'ated  itn  imity. 

In  recent  years  our  knowledge  of  l>eriberi  has  been  revised  fffld 
enlargpd.  The  unity  and  speriBuity  of  the  disease  have  been  demon- 
strati^d;  the  beriberi  of  the  Dutch  East  lufUes  and  of  Brazil,  the 
kakUe  of  Japan,  the  barbiers  of  Mauritius  Island,  the  bad  sickness  ef 
Cej'loii,  the  morbus  inuominatiis,  the  vmladie  dfs  lucrvrics  of  tlie 
Antilles,  have  beeu  considered  as  one  siugle  affection,  the  same  tlal 
was  formerly  named  asthmatic  dropsy  and  pernicious  a-dema.  Tlie 
'aried  and  complex  Bymiitomatolngy  of  beriberi,  its  eliiiical  forms. 
iathcjl.i|iical  anatomy,  etiolof^y,  and  ])athogeny,  have  been  nccnralW.f 

d  clearlv  established.     .V  well-defined  place  has  been  reserri.'d  U 
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it  in  the  uoBological  table;  and  if  in  relntiou  to  llie  treatment  we 
Lave  not  mode  inucli  jirogreae,  on  the  otlier  haml,  from  our  coiiceptioii 
of  tlie  moJe  o[  tnmsmission  of  the  disease,  at  present  iiertectly  estab- 
lished, has  resulted  the  adoption  of  propli.v  lactic  ineasiires  of  uu- 
qaetttionable  ntility.  TLe  advances  mad©  ju  tLis  new  and  im]iortaut 
phase  of  the  history  of  beriberi  are  due  principally  to  studies  and 
observations  made  in  Brazil,  in  Japan,  and  in  the  Dutch  Indies. 

Definition. 

Since  the  appearance  of  the  works  of  Baelz.  Schenbe,  Pekelhar- 
ing,  and  Winkler,  beriberi  has  been  defined  liy  all  modein  WTitera  as 
a  multiple  neuritis  of  uncertain  duration  and  extent,  and  dfBcril»«l 
along  with  other  forms  of  polyneniitiH— alcoholic,  plumbic,  mer- 
curial, malarial,  etc.  This  aecejitation  seems  too  narrow  and  of  such 
nature  as  not  to  render  an  exact  idea  of  the  disease.  Notwithstand- 
ing the  constant  jiiesence,  as  fonud  at  poBt-mort^m  esaminatious,  of 
lesions  of  the  peripheral  neri^es,  we  are  convinced  that  the  visceral 
disorders  so  tretiuent  in  the  course  of  tho  disease,  the  injury  to  the 
nene  centres  so  often  verified,  the  peculiar  conrse  \\-ith  remiasiuus 
and  aggravations,  folluwinti!  each  other  irregiUarly,  the  rapid  cessation 
as  if  by  magic  of  all  the  symptoms,  and  the  prompt  recover^'  of  the 
patient  sometimes  ob8er\-ed  with  the  change  of  latitude,  the  character- 
istic iiocidiar  to  it,  among  other  forms  of  neuritis,  that  it  may  l)e  traus- 
jxjrted  to  immune  lucidities,  where  it  constitutes  jievraruient  endemic 
foci,  the  remarkable  expansion  acquired  by  certain  epiilcniics— all 
these  lend  to  beriberi  a  very  special  feature  iliffereut  from  tliat  which 
characterizes  the  other  forms  of  polyneuritis. 

So,  laying  aside  the  strict  and  exclusive  notion  of  a  neuritis,  we 
may  define  beriberi  as  an  infectious  and  probably  coubigioua  dis- 
ease, developing  endemically  or  e]iidemically  in  certain  localities  in 
tropical  and  subtropical  countries,  charactfiized  liy  a  more  or  leas 
marked  motor  paresis  beginning  in  the  lower  extremities,  always 
attended  with  partial  ccdemas  and  .sensory  symptoms,  and  sometimes 
with  general  dropsy  and  muscular  atrojihy ;  by  visceral  disorders, 
among  which  those  of  the  Inngs  and  heart  claim  special  attention ;  by 
a  chronic  couise  freipiently  interrupted  by  acnte  exacerbations  dur- 
ing which  a  rapid  aggravation  of  the  existing  symptoms  or  the 
ap]>earance  of  new  ones  takes  place,  when  death  may  occur  from 
asphyxia  or  cardiac  syncope. 
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Geographical  Distribution. 

CoDHidered  at  first  as  oxiHting  only  on  th«  Ewtorn  ooa«t  of  Ant. 
beribori  han  exU^nded  litUe  by  little  the  circle  of  its  geognplonl 
dominion  as  it  has  btwomo  butbir  knows.  Tlie  limits  dnin  b* 
Boudiu  and  AiUcen  were  oroatted,  and  after  the  existeooe  of  the  dis- 
e»8A  was  made  known  in  Oceunica,  Africa,  and  Amerioa,  tb«  opuuoa 
of  Overboock  do  Mever  was  Been  to  ba  incorrect.  He  oonBid'>-nd  il  « 
diaeaae  peculiar  to  the  East,  its  geographical  doniiuion  being  limitad 
ou  the  north  by  Chuin  and  Ja)>an,  on  the  east  br  New  Gniwa,  and  oa 
the  west  by  the  Ked  Sea,  and  on  the  south  by  the  Island  of  lU-oniaa 
With  the  knowlod);<«  that  we  now  have  of  the  placee  in  which  beriberi 
hoa  been  known,  we  can  limit  the  goopraphicnl  diKtrilratioo  un  \i» 
north  by  the  4dth  dugree  of  N.  lat  (tlie  inland  of  Yezo  iu  Japan),  sul 
on  the  Honth  by  the  28th  degree  S.  (Santa  Oatharinu.  Brazil).  IVsi 
H-o  degrees  of  latitude  Ixiuud  a  vast  xaaib  which  cannot  all  be  oOBOdOBl 
an  the  home  of  beriberi;  nevertheless  eror^thiug  leads  to  the  bifirf 
that,  given  certain  favorable  couditionM,  the  disease  once  intiMXted  ou 
develop  epidemically  and  even  become  endemic  in  any  place  in  thil 
zone.  The  facts  obi^cn-cil  of  lutw  iu  Itrazil,  N^w  CalvdoaU,  sal 
oUier  conutrios  ]>rove  this  posaibilily  of  importation,  diaaeminatka, 
and  [>ermaueiicy  of  beriberi  in  t>hu'»i  hitherto  immune.  TbHtfas 
it  seemx  n^a^onable  and  cnurenient  tti  divide  the  great  K^ognfUol 
jEoue  embraced  betiveen  45  ~  N.  lat.  and  28°  S.  lal.  into  two  other  ssm: 
the  first^ — K0116  noniinlly  IterilMric — cnrnprining  the  localities  sal 
countries  where  the  disease  is  endemic;  the  ttci-oiid — nmo  suiite 
tolly  boriberio — comprisinK  Uie  localities  and  countries  when  tb 
disease  has  made  one  or  mure  epidemic  incnrviou?).  disappeariag 
after;  and  those  wlit^re  it  lias  uAver  it<hi>a  otMu^rved,  bat  whicb 
favorable  climatic  cuudttions,  being  susceptible  therefore  of  in< 
by  the  <iisi'a»e  whenever  fiiiecial  cimnu-^taiices  may  occur. 

Several  mo«ieni  writers  state  tbat  l>eriberi,  formerly  »o  freqaeat  it 
China,  disappeared  from  that  country  about  ta'o  centuries  agix  TUa 
opinion  is  inconect,  and,  although  the  disense  d<w«  not  seem  lo  b*  * 
freijufiit  in  China  aH  in  Jaimn,  yetforoll  that  it  exists  and  bas  !«■ 
observed  iu  Shanghai ,  Tsuchoa,  Wenchow,  Foochow,  Fonaois. 
Amoy,  Swatovr,  Kattihau,  and  Hong-Kong.  In  Japan  kskk^  coMi- 
ered  formerly  as  a  rare  disease,  actguired  constdenble  develoimcal 
^ni  tliu  middle  of  tlie  lost  century,  and  it  may  now  be  coofddOTd  » 
one  of  the  chief  diseases  of  the  archipelago.  The  greater  opideBM 
commonced,  m-cording  to  Schenbe,  in  1740.  Localized  at  Srat  in  Ih* 
two  capitals  Kioto  and  Tokyo,  it  spread  to  several  cities  on  the 


OEOORAPmCAL  DlaTIUBCTION.  476 

and  in  tlie  interior.  YokoLama  and  OKaka  are  two  important 
<.-eDtreH,  aiid  from  Kohodate  in  the  uorth  as  far  as  KagaBaki  in  tlie 
soytli  all  along  the  western  coast,  beriberi  exists  endemically. 

The  Dutch  Indies  constitute  one  of  the  most  importaut  beril^eri 
centres.  The  disease  is  excessively  frequent  iu  Atchiu,  Sumatra, 
Borneo,  Java,  Labnan,  Celibes,  Moluccas,  and  the  Malay  Archi- 
pelago. It  has  not  yet  been  obsened  iu  the  PhilippiiiP  InlaudH,  hut 
very  probably  it  exists  there.  It  in  endemic  in  Touquin,  Annan, 
Coeliin-Cliina,  Gamboge,  Hue,  the  kiugdom  of  Siam,  the  jiemuBQla 
of  Malacca,  Singapore,  and  Tasmania.  Less  fiequcut  ou  the  i-niist  of 
Malabar  and  in  the  Pekhau,  it  exists  eudenjicaUy  in  tlio  Island  of 
Ceylon,  on  the  coast  of  Corouiaudel  and  (Iraujnn,  and  iu  Madian.  It 
haa  also  been  obser\'ed  iu  Calcutta  and  AHsam.  It  in  pruvalput  on  the 
coast  of  New  Guinea,  and  has  b^eu  Huen  in  An.stndiii,  N"w  (""iLlpdntiia, 
and  the  Sandwich  Islanils.  It  i«  freijiient  in  Mauritius,  in  Reunion, 
Madagascar,  Nosi-lm,  Zanzibar,  and  Aden ;  it  hiw  been  Been  in 
Gabuu,  Gor^a,  Congo,  and  Senegal. 

From  Asia  beriberi  was  carried  iu  emigrant  veaaels  to  America, 
and  delevojied  in  Guadaloujie,  Cuba,  thi>  Guianas,  and  ou  the  Isthnnia 
of  Panama.  Several  writers  in  the  I'uitfd  States  have  dealt  with  a 
peripheral  neuriti.-^  occurring  iu  fishermen  on  the  Nnrtli  Americau 
coast,  which  is  very  similar  lo  beriberi.  Putnam,  nf  Bnstiju,  in  the 
Junrntil  f'f  ji'trfiiiis  niiU  Jlciilnl  Dwnsc,  mentions  a  limited  epidemic 
develoi)ed  on  board  a  ship  sailing  from  the  Great  Itauk.s.  The 
nature  of  that  disease,  hoirovei-,  lias  not  been  jierfectly  ascertained, 
and  we  cannot  yet  affirm  it  to  be  l>eriberi, 

Iu  Brazil  beriberi  was  first  diagnosed  in  l.Hdll  by  Dr.  Pattereon, 
an  English  physiciau.  who  hud  resided  in  this  country  many  years. 
The  first  cases  were  obser\ed  iu  IHIV.i  in  the  city  uf  Baliia,  and  after 
that  date  the  disease,  wliich  the  jihysiciana  were  not  able  at  first  to 
recognize,  aciiuired  a  remarkable  epidemic  expansiou,  awakening 
general  attention  and  calling  forth  sevend  works  on  the  subject. 
Some  Brazilian  writirfl  are  of  opinion  that  before  1M(53  lieriberi  was 
Been  in  Brazil,  but  was  not  recognized.  It  seems  beyond  doubt  that 
the  disease  that  e<iisted  epidemically  iu  Marianua  and  Cianiantina, 
cities  in  the  state  of  Miuas,  frnm  IMS  to  1873,  was  Iwribcri.  Fnun 
Bahia  it  was  caiTied  to  s^verid  cities  on  the  uurth  cnawt  of  Brazil  as 
far  as  Pani,  developing  at  first  epidemically  and  attern-ards  asHuiiiiug 
a  truly  endemic  charai'ter.  The  disease  broke  out  in  EHpiritr>  Hiincto, 
Bio  do  Janeiro,  San  Paulo,  Parami,  and  Snntii  Catharina.  Limited 
at  first  to  the  coast  towns,  it  afterwards  spread  in  the  interior,  devel- 
oping in  .\lto  Amazonas,  in  |iliwes  very  remote  from  the  coast,  in  the 
interior  of  the  states  of  Bahia,  Rio  de  Jaueiro,  San  Panlo,  Minaa- 
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and  Matto  Gros»o.  I>uriQg  the  var  between  Brazil  and 
beriberi,  probubly  carrit'^l  bv  rvcniits  from  BaMa,  d«volopi<d  eptdnu- 
cally  aiuf>UK  tli^  Brazilian  troops  encamped  at  Cnmzti  and  Homa^M. 
In  Brazil  tlie  zuuus  of  its  goograpliical  iLiittribtitiuu  may  be  «Biilt 
mapped  out.  TLe  normally  beriberic  zona  begins  in  Alio  AmaaoBK 
and  spreads  all  ulong  the  voaet  of  tbe  Atlantic  as  far  as  Bio  «k 
Janeiro ;  the  accidt^ntally  berilteric  zone  extendi)  from  Rio  de  JaoMfn 
to  Santa  Catharina  and  embraoefi  the  interior  of  the  central  and  ooctb* 
oni  8tat4>8.  with  the  exception  of  Amasonaa,  Pari,  and  Maranhio, 
which  belong  to  the  first  zone. 

In  the  Hi^>utli  Anioricau  countries  bordering  on  the  Pacific,  ben- 
beri  is  onlmown. 

Etiology. 

The  etiology  and  pathogeny  of  beriberi,  notwithstanding  the 
great  attentiuu  that  hsH  bocu  given  to  the  otibject,  hava;  not  yrt  bMB 
Mtabliflhed  with  the  requisite  accuracy;  there  are  several  ohecvtr 
points  whii-h  are  probleuut  awaiting  a  satisfactory  solution.  On  the 
otlier  hand  the  mont  conflicting  opinions,  many  of  which  are  nothtag 
less  than  extruvnguut,  Lave  b(.>«u  cmittod  by  nTitt>T«  on  tbi>  sabject, 
and  too  much  importance  haA  been  given  to  certain  etiolo^cal  factan 
at  the  expense  of  others,  all  of  which  contributes  to  the  already  extat- 
iug  coufiuion  in  the  miudii  of  lliose  who  dmirc  to  know  tlie  resl 
of  beriberi.  A  close  criticism  of  the  opinions  given  out,  and  of 
data  funiiMhod  by  observation  in  the  several  localitieH  wfaore 
disease  lias  been  seen,  is  an  indispensable  condition  for 
compreheiiition  of  the  subject.  Tiiv  K«t  method  to  follow  in  fti 
attainment  of  this  end  would  be  a  minute  study,  as  comple4a  as  po»- 
eiblu,  of  tliu  oonditioMH  that  attend  the  connnonct^uient,  dendofaat 
and  permanency  or  disappearance  of  beriberi  in  collectivB  labili* 
tiona,  prwons,  coUegot,  aftylunis,  hospitals,  barracks,  in  fataiae- 
stricken  districts,  iu  urban  civil  populations,  in  armies  on  the  uaich, 
and  in  uhijot  on  the  lii^h  iWA.  The  limitM  of  thiit  article  «i>ald  pi*- 
elude  a  study  of  this  sort,  and  we  must  therefore  content  onrselns 
with  a  statvmeut  of  ixTtnin  indnbitable  facts  which  have  been  broogfal 
out  by  this  epidemiological  study.  These  are :  the  specdficstr  J 
beriberi,  which  can  no  longer  fail  to  be  considered  a  disease  prodoml 
by  a  specific  agent;  its  transmissibility,  i.e.,  the  poosibilitj  of  ib 
lieiug  carriwl  by  man  or  objwts  to  imniauie  localittM,  and  of  dtT*)* 
oping  there;  its  infectious  character  or  tbe  property  it  haa  of  cooili- 
tntiug  i>ermaDeat  foci  of  infection  in  certain  places. 

Berilx'ri  docs  not  originate  s|>ontjuii_>ouHly  in  a  place;  it  can  !■ 
acquired  only  iu  localities  where  it  exists  habitually,  and  is  ofaaov«d 
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ooly  in  persons  who  live  in  these  places  or  who  have  visited  them, 
When  it  api>ears  lu  a  locality  hitherto  Immiuie,  it  in  because  of  the 
arriviil  of  some  beriberi  patient  or  beouise  objetits  from  a  beriberi 
centre  have  been  brought  there.  When  it  attacks  the  iumates  of  a 
jail,  oxyloni,  school,  etc.,  who  have  hitherto  eujo.ved  immunity,  with- 
out there  being  any  chajige  of  climate,  or  diet,  or  any  manifest  altera- 
tion iu  the  condition  of  life,  it  is  I>ecau8e  the  sjiecific  agent  of  Iteril>eri, 
its  deteruiiuiug  cause  carried  fnjm  a  ]4ace  where  the  disease  already 
existed,  has  entered  this  building.  When  it  breaks  out  among  the 
frew  of  a  vessel,  it  is  because  that  vessel  has  sailed  fnmi,  or  touched 
at,  a  beriberi  port,  having  taken  on  boiird  patients  or  infected  fomitea. 
Prom  what  has  been  said,  it  is  to  be  inferred  that  beriberi  cannot 
be  due  to  meteoric  influences,  nor  yi.'t  tn  a  defective  diet,  as  hna  often 
been  stated;  nor  can  it  Im  cousidei'i'd  us  a  clinical  form  n(  malaria,  aa 
was  formerly  held  by  Chinese  and  Japanese  i)liy.iician9,  ami  as  many 
tlistinguished  writers  in  Brazil  at  first  maintained.  These  oi>iuiou9 
concerning  the  ultimate  cause  of  beriberi  and  variants  derived  from 
them  are  at  present  totally  abandoned,  and  are  of  historical  interest 
only.  The  same  cannot  be  said,  however,  of  the  opinion  according 
to  which  beriberi  is  a  consequence  of  helnunthiasis;  althimyli  nut 
resting  on  a  sound  basis,  this  view  has  still  many  adherents  among 
whom  may  be  mentioned  Emi.  Kyusey,  Giles,  etc.  James  Walker, 
of  Longside,  presented  to  the  Congress  of  Budajiest  a  rej>nrt  com- 
prising 887  subjects  of  beriberi  esajuined  at  Sandakow  (British  North 
Borneo)  from  the  puiut  of  view  of  the  presence  of  intestiunl  ]iara- 
sites.  Duodenal  ankylostoma  was  found  iu  lUCi  cases;  triccice|iliiduH 
was  found  iu  284  ca«es;  astaris  Inmbricoides  in  I-^jo;  osyuris  vermi- 
cularis  in  123;  ilist^mia  in  2;  various  other  parasites  in  24.  The 
Rukylustoma  has  beeu  chietly  blamed  as  the  cause  nf  the  disease,  A 
certain  coincidence  of  geoBrai>hical  distributiiiu,  and  the  frecineucy 
with  which  this  parasite  has  boeu  found  iu  berilteric  patients  in 
various  localities,  in  some  measure  sniipni-led  that  upiuinu.  The 
(jengraphical  distribntiou,  however,  is  not  precisely  the  same  as  hiis 
been  vaguely  asserted;  in  many  places  where  ankylnstoiniiUiis  is 
foiiud,  berilteriis  not  met  with,  and  vice  versa.  The  dcK'hmins  anky- 
lostomum  has  been  found  in  several  couulries  nf  Euroi"'  and  Africa, 
ax  Itjdy,  Smtzerlaud,  France,  Germany,  Egypt,  Algiers,  etc.,  where 
beriberi  has  never  been  seen,  Ankylostomiasis  is  a  very  {reijuent 
disease  in  the  country,  in  viUiiges  and  small  towns  iu  the  interior. 
The  contrary  hapfiens  with  beriberi.  Li  Itio  de  Janeiro,  ankylosto- 
miasis, formerly  fre(|ueut,  is  now  observed  almost  exclusively  in  per- 
sons coming  from  the  interior,  m-  from  the  subnrbH.  lieriln'ri,  ou 
the  contrary,  known  in  Rio  de  Janeiro  before  1880,  has  since  that 
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time  becoino  more  nnd  nioro  preraleiit  iu  tho  oitj*.  We  may,  boi^ 
ever,  lay  aaide  these  differences  observed  in  the  geographical  distri- 
butiou  of  the  two  ^Listoutea  in  onUir  to  ntnfrout  tbe  symptoawtologf 
and  patholoKical  anatomy  of  both.  This  comparisoD  reveals  a  gnat 
dissimilarity  Ixitwueu  thom,  wliich  giTOS  rim  to  the  belief  that  th^ 
do  not  dei>end  on  the  same  determining  causes. 


BACTKUioLoar. 


That  beriberi  is  a  disease  of  microbic  nature,  prodooed  by  the 
action  of  baclcrin  on  the  hnmaii  sy^it^m,  cannot  bo  doubt«d.  TIm 
Brazilian  physicians  were  the  first  to  adrance  this  theory  as  to  the 
etiology  of  beriberi.  Iu  1881,  Pa«ifloo  Poroim,  of  Bnhia.  examin- 
ing the  blood  of  patients  with  beriberi,  found  micrococci  of  anifonn 
shapo  and  duu-uctorixtini,  uud  Lo  assert^xl  tliat  thore  was  a  con«U- 
tioQ  between  the  presence  of  theso  parasites  and  the  oocttrrenoe  ol 
tho  patliologiail  prucoss.  On  multiplying  his  in*— lrtigati"Tit,  hov- 
ever,  he  attcortained  the  pre-Heuoo  of  Rncro«'occ),  in  amaU  nnsiberbat 
exactly  similar,  in  the  blood  of  apparBQtty  healthy  perwins,  and  ia 
thai  of  patients  suffering  from  other  infections  diseaae  soch  n 
typhoid  fovor,  puerperal  fevvr,  etc.  Iu  1883,  Lacerda,  of  Rio  de 
Janeiro,  assorted  more  positively  tho  microbic  nataro  of  benbui. 
The  germ,  discovered  in  the  blood  and  tiwmcs  of  Wriberi  by  I^mdi, 
pnMuats  ^■aried  forms  according  to  the  circumstances  iu  which  it  is 
obaarved;  its  adult  final  sba)>o  iu  frmh  coltnrea  i«  that  of  a  boctUos 
with  spore  formstiou.  Under  the  inflaenoe  of  various  co&ditioBS, 
liowftvftr,  we  find  streptococci,  diplooocoi,  or  luonooocci:  it  also  pre- 
sents itself  encapanlsted  or  encysted.  The  stains  for  which  it  exhibits 
most  affinity  are  methyl  violet  and  safrauiu;  it  is  not  stained  by 
m4.'thyk<uo  blue.  It  belongs  to  the  aerobe  class;  it  does  not  fota 
spores  at  a  temitoratnre  alx>ro  40"  C.  and  grows  badly  oudur  2o'  C. 
BabbitM  and  monkeys  inoculated  with  pure  cultures  of  this  bactcrinm 
presented  symptoms  and  leitions  very  similar  to  those  of  beriboi 
latwrda's  discovery  was  confirmed  by  Ogata  Masauori  and  Wallwe 
Taylor  in  Japan,  and  by  Corneliwiton  nnd  8uga«uoya  iu  th<*  Doteli 
IndiM.  Tlioso  observers,  who  were  unaoqoainted  with  Ijicerda's 
inre«itigatiotts,  discovere<l  iu  the  blood  and  timui^  of  beriberi  istjeata 
a  microbe  very  similar  to  that  formerly  described  by  the  Brazilian 
physician. 

Ijatt^r,  in  1887,  Pokelharing  and  Winkler,  two  carnal  and  oompe- 
tflot  observeis,  undertook  iu  Batavia  and  Atchiu  rignrotn  investiga- 
tions on  tho  nataru  of  beriberi,  and  obtained  resoHs  somewhat  differ- 
ent  from  those  of  Lacei<la.    Thoy  examined  the  tiwuoa  preparvd  in 
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varions  ways  and  according  to  modern  methods  wjthont  being  able  to 
recognize  patliogenic  bacteria  io  them.  The  eiaminatirai  of  the  blood 
made  by  them  fumiahed  more  positive  reeultH ;  they  always  f omid  two 
specieB  of  bacteria — cocci  and  rcnls.  The  Utter  were  of  a  somewhat 
irregular  shape  and  incoustaut  length  ami  thickness ;  they  sometimes 
took  a  etain  (methylene  blue  and  fuchatu)  only  at  the  ends.  Besides 
perfectly  spherical  granules,  some  were  found  of  an  elongated  shape 
and  others  united  like  diplococci.  The  numlwr  of  these  micro- 
orgauisms  varied  greatly  even  in  the  same  indixidual.  Sometimes 
tlie  preparation  was  full  of  bacteria ;  at  other  times  only  after  a  pro- 
longed ex;Lminatiou  was  it  possible  to  find  a  few  well -determined 
rods  or  diplococci.  The  Dutch  obsen-ers  found  these  bacteria  not 
only  in  the  blood  of  sufferyi-s  from  Iwi-iberi,  but  also  in  that  of 
healthy  persons  residing  in  a  beribenc  centre,  as  Atchiu,  fur  iu- 
stsnoe.  Esaminatiou  of  the  blond  of  healthy  persons  in  Batavia  was 
negative ;  the  observers  failed  likewise  to  find  bacteria  in  the  blf>od  of 
lierilieri  subjecta  who  had  Imen  carried  from  the  place  where  they  had 
contracted  the  disease  to  Batavia,  and  had  been  under  treatment  for 
some  time.  In  tivo  seamen,  however,  who  had  lieeu  landed  fifteen 
days  from  the  vessel  on  board  of  which  they  were  taken  ill,  bacteria 
were  found.  Pekelharingand  Winkler  concluded  that  at  places  where 
beriberi  is  endemic,  bacteria  are  found  nut  only  in  the  blood  of  sick 
but  in  that  of  healthy  individuals  also,  and  that  these  bacteria  disap- 
pear from  the  blood  when  the  sick  or  healthy  individuals  witlidiaw 
from  the  beriberic  centre  to  an  uiicontaminated  district.  They  re- 
marked that  in  residents  of  Atchiu,  even  among  the  a]ipareutly 
healthy,  complaiols  of  heaviness  and  pains  in  tJie  legs,  palpitations, 
and  slight  redema  were  common ;  tliey  tliemselves  ami  their  assistants 
also  felt  these  symptoms,  whiL-li  di.sappeared  only  some  time  after 
their  leaving  Atchiu.  In  order  to  asrertain  which  of  the  Inu-teria 
described  acts  as  the  ultimate  factor  of  i.ieriberi,  the  Dnt<'h  obwerverx 
nndertook culture  exi>erimeuts;  they  inoculated  30  fulture-till>en  with 
the  blood  of  lierilieri  patients  in  wlinui  tJie  jircsfiicc  of  bacteria  had 
been  recognized.  In  only  lii  tulK-s  did  they  obtain  a  rulture,  that  in 
12  of  them  Iwing  of  microciwci,  and  in  3  of  a  bacillus.  Of  the  cul- 
tures of  micrococci  2  ]>roduced  colonies  of  a  yellow  color,  and  HI  of  a 
brilliant  wldte.  Of  tliese  last,  R  liquefied  gelatin ;  with  these  (!  cul- 
tures they  madoil  inoculation  ex]ierin]ents  on  rabbits  and  dogs  with 
positi\-e  results,  the  autopsy  of  the  animals  showing  more  or  less 
extensive  lesions  of  the  nerves.  One  single  iuoculatiou  wa«  never  fol- 
lowed by  a  satisfactory  result;  in  order  to  jiroduce  au  effect  it  was 
neoeasary  to  re]>eat  the  inoculations  daily  during  many  days. 

Pekelharing  and  Winkler  concluded  that  the  white  micrococcus. 
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liijuefyioK  gelatin,  which  they  obtained  from  the  blood,  wai 
of  beriberi.     Tlii»  luu^terium,  by  tho  form  And  gTOapinu  a 
ag  wM  A8  by  tha  aspect  of  its  calturefl  on  agavHigar.  pwantcd  giM 
similarity  to  the  ntuph^'lococcoH  pyogenM  albas;    the  colbm  ca 
mg^-ag&t  was  of  a  milky  white  color,  fomiini;  a  Uiick  coat  wilk  t 
shining  surface,   and   very   oft4.m  witli  indented  edgee;   ik  atUMl 
readily  with  auiliue  colors  in  alkaline  mixture,  and  when  tnated  by 
Gram'a  method  it  was  not  easily  decolorized.     Its  growth  was  laart 
exuberant  at  the  teniperatnre  of  the  bcHly ;  at  '20'  C.  {dS'  F.)  it  «■ 
weak,  erasing  at  15"  C.  (59'  F.)-     The  air  of  barracks  and  plaeet 
infected  with  beriberi  contains  a  great  quantity   of  b*eima.     Oa 
parsing  tlii)i  air  through  a  neutral  Kutiue  solution  and  iaocalatin((  tU> 
Rolntion  loaded  with  atmospheric  microbes  in  animals,  Um  Dakk 
iuroKtigatorH  witnesse<l  the  appearance  of  symt>toms  and  KiiJiw  nf . 
the  peripheral  ner\'es  analocous  to  those  observed  in  beriberi. 

From  the  Htudiea  and  esperimonts  of  PckeUiaring  and  Wi 
we  may  conclude: 

(1)  That  bacteria  of  different  ttliaiiea,  aiaoa,  and  propertiee 
always  found  in  the   blood  of  beriberi  subjects  examined  ak  Ika 
plaowi  whuru  t)i<^y  contracted  the  disease;  ('2)  tliat  culttires  oiAakmi 
with  one  of  these  bacteria,  when  inoculated  in  the  lower  -"iirrth,  ii^ 
termined  a  dimtiuct  degeneration  o(  the  i>eriphi.Tat  twrres  with  mat^ 
or  Wh  (lareBiii;  (3)  tliat  tliewe  inoculations  affonl  positire  reeoltst 
when  repeated  daily  dnring  many  days ;  (4)  that  these  patho^eue  1 
tt^ria  live  in  the  soil  and  are  carried  nlK>nt  in  tlie  atmcMpbere;  aall 
solution,  loaded  with  microbes  contained  in  the  air  of  banada  at 
iufecteil  i>la«t^«,  im  fonnd  to  produce,  when  inovalsted  tn 
characteristic  lesions.     Another  general  conclnsion  results  {rom 
iuvi'.-4tigatioi)8  of  tJio  Dutch  aavduta,  namely,  tliat  tht*  tnleetiaa 
beriberi  takes  place  in  a  very  different  manner  from  that  obaanri  i 
all  other  infectious  diseases.     In  thme,  as  aonn  as  twthogenic  g^at 
enter  the  system  and  determine  the  disease,  the  latter  foUon  iM    ,' 
natnral  cour^o  independently  of  any  new  introduction  of  germs,    b 
beriljeri  the  producing  germs,  aft<'r  living  and  mnlliplying  for  a  re- 
tain time  ill  the  orgauisiu,  die  and  diiwpiiear  fnmi  the  bloc^  w«     I 
intriHluctions  and  sncoessive  reinfections  being  necessary  for  the  £>■ 
enae  to  i)rogre«s. 

The  ingenious  theory  of  Pekelharing  and  Winkler,  idthoo^  "^  J 
ject  to  a  few  objections  and  not  Itaseit  on  sufficiently  nnmerom  ex{«»4 
meiit«,  uxplains  satisfactorily,   nevertheless,  the  clinical  [acti>,  aal" 
affords  a  good  explanation  of  the  oouplete  di»apip<>anince  of  aUtk 
symptoms  in  many  beriberi  sabje«1a  who  have  left  the  district  w]mr 
they  contrai^^d  the  disease.    Before  Pekelharing,  Branlian  phnt- 
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ciaoB,  among  whom  was  Lacertia,  explained  the  agKravatinu  nf  beri- 
bnri  in  iiatieiits  rpiuniniti^  at  tlie  pliire  where  lliey  rnutruoted  the 
diseaHe,  bv  the  fact  of  atrciiiuuhkted  infectiou. 

Tho  obsiTvjitious  of  the  twii  Duttrh  siiviiuts  were  confirmed  by  Van 
Eecbe,  who  found  in  the  bloml  in  berilieri  two  kiudn  of  cocfi,  the 
one  wliitc,  the  other  yellow,  Ri-lwuirgenn  described  a  mifrworeiia 
Occnpyiu^  the  lower  part  of  the  mediilht,  fiiltiiresof  which,  iuoiiilittcd 
in  nnimala,  produced  the  symptoms*  nf  Ixrilieri.  Mnsso  jiml  SIoroHi 
obtaiuM  Ii-om  the  blnud  in  caitee  of  berilieri,  four  si)ecifH  uf  tuicru- 
ortjanisiiis,  one  of  which,  injected  iu  thirteen  nnimals.  produced 
ojctemii  and  multiple  ilo^euerative  neuritis  witli  ninscular  atrophy, 
BUil  (n'oiil'8  of  ciHfi  werp  fniiud  iu  the  tissue  nf  the  lieart. 

The  gfrmn  fiiimd  and  describi'd  by  Pi^keiimriuy,  Winkler,  imd 
Van  Eecke  are  very  similar  to  thoao  formerly  diacor«red  by  the  Bra- 
ziliiu)  pli^sicinua  P.  Pereirii  iiud  Liicerda,  iind  it  is  (jinte  [lo.i.sibi" 
that  thoy  are  ideuticiil.  Indeed,  bacteria  of  the  aiime  fihiipe  and  hv/.c. 
mid  hnviug  the  eiime  reaction  to  stjiiniug-ageuts  as  those  found  in  the 
blu4Hl  of  beriljeri  subjects  by  the  Dutch  inveHtiKitors,  were  iibscrved 
Ix'fore  their  time  by  Lacerda.  The  prpsence  of  microcDcci  in  tlte 
Mood  of  healthy  individuals  residing-  in  beriberic  centres  was  verified 
fw  curly  as  ISRl  by  P.  Pereirn.  D^iiliiif;  wifh  the  saine  question  in 
a  more  rei-ent  work,  Ijiicerda  muiutaiiis  that  the  rodw  nnd  iiiiiTiicocci 
Hiwoeiated  with  the  cliuioal  .syiuptuuis  of  Iterilieri  are  closely  related ; 
in  the  blood  the  microcix'ci  predominate;  but  in  artificial  cultures 
tlio  HnIs  are  more  abundaut  and  well  pnougli  devi'lo]i(id  sonietimea 
to  justify  lieini^  clasitied  auiouK  the  bacilli. 

It  seems  somewhat  premature  to  ucceiit  as  definitive  the  residts  nf 
the  investigations  thus  far  made  CMncernil]^;  tlic  ultimate  cause  o( 
beribori,  for  it  would  then  be  necessary  to  ailmit  that  tho  i;erm  that 
produces  the  disease  is  polvniorplmus.  and  that  some  of  the  organ- 
isms found  are  dead  and  deyeuerale  fnniiw.  Allhontrh,  therefore,  in 
tlie  preseut  stjife  of  our  knowledge  it  It  not  jmssiblo  to  indicate  iu  a 
positive  manner  and  isolate  the  nerni  that  produces  beriberi,  wo 
most  consider  the  dineftwe  as  determined  by  a  iiiicroort;iini>^m,  which- 
ever it  lie,  and  aibuit  the  infectious  character  uf  tlie  aU'ection,  which, 
even  before  any  bncteriohitiicul  in  vest  it;at  ions  were  made,  was  esfaib- 
lished  inductively  by  clinicians  and  epidemi(ilo)j;ists. 

ISFECrinN. 

Numerous  and  evident  fui'ls   have   demonstrated  llie  infections 
nature  of  l>eriberi.  and  on   tiiis   point  there  can    be  no  Ioiij;(T  any 
doubt.     The  same  cannot  be  said,  however,  iu  relation  to  direct  con- 
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taKioD,  which  is  douiod  hy  oeurly  all  writun*.    It  i»  vtry  diflrah. 

if  uot  iiuiMinHilile,  to  tli^terniitie  this  qaestion,  not  onlr  bMaon  tfe 
periixl  of  iocubution  of  iM^rDifii  U  rvlutiv«lv  \»u^,  but  also  baoHH 
tlie  nocnttsitr  of  i«iieat«(l  iutroductions  of  genus  in  the  8jr*leB,iB 
onler  tiiat  the  (]iiw»ito  ftluill  develop  aud  |>nii:rt^<w>  SMOM  diai»- 
stniteil.  PekfilliftrtitR  and  Wiukler  made  two  e<ii>erimeQta  on  Bcmbni 
with  negHtiTo  r<Mult«;  in  one  tlivy  ii^octod  25  c.c.  uf  defifariaatri 
Mood  taken  from  a  heriberic  soffering  with  dyspooA ;  in  tba  olkr 
thoy  iutrcHluiiKl  under  tlio  «kiii  of  thii  thigh  a  ))iM-«  of  the  poplilMl 
uen'e  taken  from  a  beriheric  who  had  died  a  few  homa  before^  II 
may  bo  obj«ot«d  in  this  ctwu  tiuit  tliA  dise>a8«  <U<t  not  dcrvlop  io 
auinials  for  the  reason  that  there  was  only  one  introductioD  of 
iu  the  »aitio  nmiiii«r  that  it  d<Kts  not  develoi*  when  one  aint^  iaoeoU- 
tion  of  micrococcus  cultures  is  made. 

It  h»8  boon  alleged  against  the  direct  »>ntagion  of  twribm  tkM 
the  disease  does  not  spread  io  hospitals  among  otlier  iMitients.  wba 
ca8«ti  of  berilxirt  nn^  admitted,  that  it  dora  uot  attack  uunM-«,  viaitiai^ 
and  members  of  the  same  family,  ami  that  it  has  not  yvk  bn 
olMer?ed  iu  ]H>rt(oui*  viniliug  hwalities  whfn«  it  ptrvhiIa,  unims  ttlf 
remain  there  for  some  time.  As  to  visitors,  that  is,  petsana  wka 
liavo  \MKt»  iu  tmiiitit  nt  the  iuf^l«d  placra  or  who  hare  approacM 
a  iwtient,  it  may  1m  objected  thiit  the  disease  derelops  ddIt  after  ■»- 
cotMivo  iutroductious  of  gorms  in  tho  syrttem.  NtiTvrtholcsB,  Jwrtiirfir 
of  the  h-ausmission  of  beriberi  to  other  patients  in  hoapttab  «» 
not  tto  rarn  aud  oxo^ptioual  as  has  been  affinaiHl.  Oral],  PfiirSe;  aai 
Vincent  iu  a  work  ou  beriberi  in  New  Caledonia,  publtHht^  in  tl» 
ArcAivot  tie  HlHeriue  A'avak,  I804,  vtate  that  in  a  ]>ati<int  affecinl 
with  chronic  giislritis  under  treatment  iu  a  hospital  whera  thcfakal 
been  l>eril)eri  palienti«,  tlie  fin^t  i<ynipU'ni8  of  the  diA<>a><o  appewvdal 
the  oud  of  a  month  aud  u  half.  Factii  of  this  nature  hatre  \»ea  oAn 
observed  iu  Drazil.  Iu  Rio  do  Jniu^iro,  for  examjite,  tht^  firM  |miiiiii 
who  contracted  berilx-ri  iu  the  city  were  saitoni  hihI  soldient  vba  htt 
been  iu  tlie  military  hoHjiitnK  where  jtentoos  having  ootoe  Iron  tb 
north  of  Braiiil  affected  with  beri1)eri  were  under  treattnent.  !»• 
stances  of  the  dr^v^-JojinK'ut  of  iK-rilifri  iu  jaiitt,  KchooU,  asytoai^ 
bospituls,  barracks,  ships,  et&,  after  the  admission  of  oontamtnabd 
peraouH  are  itufUcioutly  iiuiiicnitix  itml  wtOI  kuown  to  r<<ader  iMclMi 
any  special  citation.  In  an  article  publinhed  in  the  Ilecue  JViUtafc 
de  VEat  (18%),  Vr.  Uagon  rolutoti  surcral  factii  touding  to  deata- 
Rtrxte  the  orident  contagion  of  berilx-ri  imiiorted  by  a  afaiplnad  J 
Indo-C]an4>flo  prisoucnt  into  New  Cidedonia,  which,  until  the  arrini 
of  the  ship  ChrrUion,  in  1891,  had  always  been  immano.  Ho* 
cases,  aa  welt  aa  tlitwo  already  referred  to.  are  not  of  a  oatan  to 
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demoBRtrat^  the  direct  contagiou  of  Wriberi,  since  the  germ  of  the 
diwMu  Virouglit  in  tho  body  or  in  tlie  clothes  (>t  tlm  ]mtieiit  niiglit 
CouUminate  the  soil  mid  coiiBtitule  a  centre  of  iiifectiuu. 

There  in,  ImwcviT,  )iii<)lln'i'  order  i>f  facts  tliiit  luiTita  attention  ;  it 
is  the  [leritianpiioe  often  observed  of  the  diseaHe  in  h,  collective  dwell- 
ing. Dutwithstuiiding  tli«  n-Dioval  of  the  piitieiitw  ntid  rigoruiiB  di»iu> 
fectiDD.  Beriixri  develojwd  in  Itio  <le  Janeiro  in  tlie  Blind  AKvlmii, 
which  iH  a  fine  new  Imililing  ttolidly  iimBtmctfil,  with  luigi-  nud  wi-U- 
reutilati-d  iifconnnodati<iiiH,  liaviu^  all  hyj^euic  iiniirovemeuts,  and 
with  a  ciipfk-ity  for  tt-n  tinicw  lint  niinilier  of  iuniiitcs  tlmt  it  | "wsPHHea. 
The  director  of  the  establish  me  iit,  who  w:is  a  distiu^iuHlied  physi- 
ciau,  used  every  cflFort  to  extinguish  tlie  epidemic;  hu  improved  the 
food,  ordered  all  the  patients  tn  be  withdrawn  tniiii  llic  building,  and 
bud  it  thoronghly  diKiiifivti'd,  luit  in  H]iite  of  all  thin  tlie  di.seu^e 
foutimied,  the  director  liimHelt  and  members  of  his  family  falling  ill 
of  it.  In  ISO!)  the  Urii/iliiin  fli'vi-rmiieiit  a|i|miiiled  ii  ciiiniiiillee  of 
|)hysieiiins,  of  which  I  was  a  niemlKT,  to  study  the  canwcs  that  de- 
termined the  iR-rnianent'c  of  ln'ribcri  in  this  institution  amt  means  of 
removing  it.  The  coinmitteo  ivcugnizcd  that  llin  gi-iu'ral  liy^;icnic 
conditions  <■{  the  building  wiTe  the  best  jiosMibli-,  tlmt  lliero  waa  no 
exccsi*  of  innniteH,  that  the  water  could  not  be  suspected  of  contam- 
ination, since  it  cnnie  directly  from  tlie  pii>eM  destined  fi-r  the  supply 
of  the  eity  ;  tlmt  the  food  was  good;  that  ir re pmael table  eleanlinesH 
prevailed  in  all  the  Imihling  and  itit  depeiidi-ncicH;  tlicy  proposed 
Uio  withdrawing  of  all  the  patients,  and  advised  a  rigorous  disinfec- 
tion, mvording  to  modern  methoilx,  of  (■I.)|Iii-m  and  i>lhiT  objeetfi,  nud 
of  the  walls,  flfion*,  doora,  etc.,  of  the  wholi-  building  and  its  dejieud- 
enciea.  NotwitliNljindiiig  the  witliilrawnl  of  the  patientH  and  tli"  dia- 
infoi^ion,  the  disease  continued  and  still  continues  to  be  observed, 
and  it  is  a  fiK-t  worthy  of  note  that  it  is  ahuoHt  exclusively  limited  to 
the  female  depurtnieiit.  It  is  pussible  that  some  germs  may  have 
resisted  the  disinfection  or  were  not  n-aeheil  by  the  anliiseplieM;  it  is 
aIbo  iHJHHiblo  that  sonu-  inmate,  in  whom  the  disease  was  in  a  state  of 
incubation,  may  have  fallen  ill  afterwards  and  transnutted  it  to  tlin 
others. 

The  cruiser  liinjiviiin  ISmfttitil  of  the  Urazilian  navy,  a  new 
vessel  in  the  constniction  of  which  were  observed  all  the  jireeepts  of 
modem  hygiene,  left  llie  port  <if  Rio  il.'.Iiiueiro  last  year  on  a  voyage 
of  iustrnetion.  She  navigated  by  sail  for  some  time  along  tin'  .south- 
ern cojwt  <if  Bra>:il:  she  afterwiinl.t  went  north  and  was  stationed  at 
Parit.  iJiiring  all  this  long  voyage  no  case  of  lierilM'ri  wiirt  observeil ; 
on  leaving  Parsi,  where  the  Hhiji  wa.s  anchored  about  one  month,  and 
where  l»eril)eri  prevails  endemically,  the  tUseasa  brolto  out  on  board 
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ami  attucktyi  luoro  Umi)  &tty  seamen  one  afl<>r  tiM  oUur.  On  «nh- 
int;  at  Dahia  tlie  oomnmDdtT  pot  uU  tlio  luiUenbt  lUtUure,  anJ  onlend 
a  strict  iliHJufediim  of  the  vwittel;  in  spite  of  tliis,  ilio  diauwu  coo- 
tinned  to  be  obHen'eil,  but  on  a  Hiuullcr  actde;  from  Bahia  tbe  rtmal 
vrvut  to  tliu  littmin^to  of  Ilha  Granule,  whero  site  was  oomplMeljr  dia- 
infected,  bat  the  disease  did  not  cease  outirelv. 

On  tLu  (itii«r  tiaiid,  it  ofU^n  tia]i|Kiiu  tiiat  berilwri.  Bft<>r  its  fffi- 
demic  pai-osvum,  {UsapiJeais  trota  a  place  never  to  retom,  and  thw 
witlioiit  auv  li vginiiic  tu«a8nnMf  whatever  beiu^  )>ut  in  pmcticr-.  Hii 
seems  to  show  that  tho  )^rm  prodocio^  the  diiiease  did  not  find  in 
thu  Hoil  oiinilitiontt  so  favorable  an  Uioete  which  exist  in  Midemic 
centreti,  uuliviH  we  admit  the  irassibility  o[  ita  having;  kiet  ito  vinkoa 
and  living  there  as  a  ooinmou  Mprophvte.  In  tlie  setnuuitM  cl 
Caru<;a  and  Mariauua,  iu  the  city  of  Diamantina,  in  the  titaten  4 
Santa  C'athariiia  and  Paiaud,  iu  thv  city  of  H&n  Paulo,  aial  in  utlitr 
localities,  beriberi,  after  having  developed  epidemicallr,  di»ai'i«and 
and  has  never  siuce  l>een  s<een,  and  this  without  tho  vmploTiaMilcJ 
any  prophylactic  measures, 

Patrick  Maiimiii  says  tliat  lie  has  never  heard  of  a  m«<clica]  u> 
bciii);  attiLckml,  but  iu  Brazil  scur<.<M  of  physicians  have  Iwea  att>*lfi4 
witli  U-rtberi  and  have  diwl  in  coiwetiuence. 

Nothing  that  has  been  said  above  proves  direct  contatcion,  which, 
mt  I  have  8n)d  Ix-fore,  iK  very  difKcult,  if  not  )nii>o«8ibl<>,  to  i) 
strate.  Beriberi  is  endentl.v  not  a  contagious  disease  in  the 
•enite  afl  sygdiilin,  rabies,  aiidsinalltios,  aud  the  other  acute  ei 
ati>.  Tnie  parasites,  such  as  are  the  germs  of  these  diaeaaei, 
not  aocouimoilated  to  otjter  surrouiidiuKit  and  cmu  complete 
various  stages  of  their  existence  only  nitliin  the  human  body.  Kcr 
cau  beri1>eri  lie  compared  to  malaria,  as  has  Ihhmi  d<>DO  so  vtmi 
Laveran's  hieumtozoou  camiot  live  or  multiply  iu  the  inlMior  «f 
houses,  in  floors  or  walls ;  it  does  not  adhere  to  objoci*  in  ilafljr  vtt» 
to  clothes,  or  U>  the  human  Ixxl.v,  so  an  to  be  carried  to  Wt—™* 
plaoea  aod  tliere  determine  the  eruption  of  tlie  diaeajie.  A  brtter  aal 
more  sulMtantiul  aQ&log7  Booms  to  exist  betwwn  beriberi  and  the  mt- 
called  infectioeontagiouB  diseases,  such  as  typhoid  feviT,  ydle* 
fever,  dysout^^rj',  puoumouia,  etc..  whicli,  baring  their  origin  oanaDt 
in  infection  and  only  developing  in  indiridnala  who  frM|neut  oonta*- 
iuatetl  places,  may  under  certain  ciicumstances  be  projiagatBal  by  raih 
tagioB.  In  these  diseases  contagion  is  a  coiitinueut  ]>n>perty,  sabor- 
diiiated  in  its  manifestations  to  rariatioofl  in  the  energy  of  the  rini 
and  in  the  prediHpositiou  of  the  individual.  That  is  why  they  ai»> 
like  bvribori,  strongly  iuflueuce<l  in  their  endemic  character  and  ii 
their  epidemic  exiuuisiau  hy  atjuospheric  vicissitudes,  by  climate,  hj 
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crowding.  I'J  improppf  tnod,  nnil  by  other  muses  that  wpinl(«n  tlie 
ayatem. 

The  itucstinD  of  (lODtn^ioii  U  iu  soino  nn'iujiu'e  tLcoreticjil  hiiiI 
Bpecalative;  tlie  priictk'al  notion  tbiit  wo  kIhiuIiI  iittoiiiiit  t<>  estrtbliMh 
in  tliiit  iif  triuwiuissiliilit.v,  pitber  Ijv  iiif^ctinu  nf  tln3  soil,  fuutiiiiuua- 
tion  of  the  air,  water,  or  milk,  or  by  direct  or  iudirot-t  coutayioii.  Iu 
tliis  pnrtk-nlar  tliere  cnn  nn  longer  W  iiuy  iloubt;  lierilieri  is  u  traiw- 
missible  disease,  and  haa  iilready  been  cousidered  us  sutL  bv  tin' 
go^'eninieiitfi  of  Brazil,  t'nigiiay,  and  thp  Arnentine  Hf  pnblic,  and  iu 
tlie  sanitary  ret;iilations  of  this  last  conntry  it  fi^;uros  amrjiifj;  tljn  dis- 
eases subject  to  comiinlsory  uutificatiou  idung  with  yellow  fuver, 
cholera,  idagne,  etc, 

Onr  liBowlndge  of  thn  herilien-iirodiioiiiK  gertns  is  yet  too  rudi- 
meutary  for  us  to  forai  a  certiiiu  opiuinu  ciiiK-'pruiii^;  its  couditioiw  of 
life,  tlio  circumstances  that  facilituto  or  reuder  difficult  its  multipli- 
cation outside  of  the  system,  and  the  manner  iu  which  it  enti'rs  tlie 
liliiiian  liody.  Kvurythiu^  lends  ns  to  believe,  hiiwev<-r.  tliiit  it  lives 
in  the  soil  and  in  the  interior  of  dwellings,  lieinji  carried  from  oiio 
pWe  to  another  by  the  atmoHpliprc,  Observations  miido  iu  several 
localitie.4  show  tluit  the  ihpihou  of  lieriU-ri  is  u<it  inlniduci'd  in  the 
ham&n  body  by  food  or  water.  The  iuflm-ncG  of  the  soil  on  the 
constitution  of  endemic  centres  is  preponderant,  since  ive  wee  beriberi 
fix  itself  with  reumrkable  i>rcdilectinn  in  certjiiu  places,  but  diHiij-iiriir 
Upon  till  leously  finm  others  subject  to  tli«  same  conditions  of  clininte. 
Wo  do  not  know  what  are  the  elements  indispensabjp  (or  the  soil  in 
order  that  it  may  conslitute  a  groiDjd  favonilile  tn  the  life  and  multi- 
plication of  the  iMsribcri  genu.  It  has  been  held  that  it  i'refern 
ttivnmpy  aud  damp  hinds,  the  neighborhood  of  tint  si'a  I'onst  and  the 
shores  of  rivers.  Nothing  is  less  true;  for  benlieri  has  been  seen  in 
plft<i^»  wlii-re  the  soil  is  of  a  couslituticm  iukI  nature  tlie  moMt  varied 
possible.  luBrazilitisfveiiHenton  tlieslinrertof  the  rivers  in  tliestat<! 
of  Ainazonas,  and  in  the  seacnast  tirwtis;  but  it  in  liLewisociuIeniic  in 
the  cities  iu  the  western  i>art  of  the  state  of  S;lo  I'ludo,  many  leagin-s 
from  tlie  coiLst;  and  it  has  Iwen  observed  Jn  iiiuny  places  thataie  free 
of  malaria  and  the  soil  of  which,  being  of  a  vulcanic-  nature,  i.-tiiot  apt 
to  constitute  a  ground  favorable  to  the  di*vidoiini''nt  of  niahmal  fevers. 
It  is  i>ossible  that  the  cnntamination  of  the  soil  liy  animal  mattevH 
favors  tho  life  and  multiplication  iif  tlie  germn.  It  is  very  probable 
tlint  Ihia  conlaniiuatinn  reiah'i-s  llie  soil  aud  siitTouiidini;M  of  |iriscins. 
Bchools,  asylums,  etc.,  exceedingly  liable  to  lierilKTl  iniK-ulati(m, 
Impure  air.  dctenuiued  by  overcrowding  in  confined  jdaces,  must 
likewise  favor  the  develojiment  of  l»"-i'i1.eri.  and,  hIicu  once  devel- 
oped, coutributc  tf)  its  rapid  spread.     Tlie  mephitisui  of  the  soil  ami 
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air,  bowm-er,  nnunot  of  iis^H  Kenorato  beribori;  it  oa\y  i»ti 
HoiL  ant]  Burrouuiliiigii  favorubW  to  the  life  and  toaltipUcotica^ 
fil>uaGc  germs. 

MElKUKULOUtCjO.  COXDITIOSII, 

Frankly  a  diciease  of  the  seaaooB  in  Japan  and  io  all  tbe 
troiiieal  zout^,  dcvrlopiiiK  all  tlie  yonr  1>ut  nitl)  Humnicr  ami  mat 
porosyHinH  in  localiticvi  lying  between  tlie  tropics,  boribeii  ia  oeftudr 
inilimuutHl  in  iU  oi)t«(>t  by  iiiotooroli^it^al  coiHlilious.  Littie  is  foo' 
tively  known  in  relation  to  thd  manner  in  wliiob  these  act,  nor  ia  it 
known  wliiiili  of  tht>  iDt.'to<>rologii.-al  oK'^moutM  os«nUM«  Uk*  grMt#«l  in- 
fluenon.  It  appeara  tn  tin  eHtablinheil,  however,  that  humidity  ft^ 
hi^li  totiiiKTuttiro  uru  m«wiiMary  for  tlm  diiM'^uM  to  l>n-jik  "at 
two  conditiona  arn  alwaya  obnervtHl  in  all  l»eriben  centre*).  Tbei 
lowiug  fact  likKwiHO  coufirmit  thu  vtiological  iuflnoui.'n  of  bnl  ud 
damp;  in  Brazil  iu  Incalitiwi  lyin^  very  far  from  the  coast  ADdali 
gn^'jit  altitudt^  and  which,  uotwittudjuiditig  their  Hittinttoii  btAtmm  tb 
tropica,  haro  a  relativftty  loir  nicuku  annual  temperature  and  **^ 
mnrkf-d  st.»a»toiw,  l»'rilx>ri  actiuircs  u  jiprioillcal  charaot^r,  Iba  inl 
caaeft  appeariug  at  tlte  end  of  sonimer,  which  t»  tii«  time  of  the  glMl 
heat  and  wet  weather,  and  disappearing  in  winter  and  apiitig. 


Pi(£DiaP0«IKO  Cac«S8. 

Not  all  tho8e  who  frwinout  n  borilM-ri  r«Miin>  arv  aWaelttld,  ud  b 
epidemic  periodn  many  are  Rjiareil.  Thin  iiKlicate»  that  tb»  tttwatw 
of  the  beriborio  potDoii  in  the  blood  is  not  a  sufficient  reaaoo  locth* 
IMTsoii  to  fall  ill ;  there  nttuit  I>e  the  oonconrae  of  oertain  factoa 
capable  of  creating  a  condition  of  prediBpcwitiou,  by  ditainiahini:  tts 
reflistADce  tliat  the  human  Ryatem  oppoaea  to  the  action  of  tlie  getaa 
Variooa  circiimstauceit  operate  in  the  way  td  exaggt-ratiug  the  mc^ 
bid  receptivity  for  Kribt-ri. 

Age. — General  olnervation  shows  that  beriberi  is  oxowisively  nir 
in  infancy  and  childhiMxI  and  in  old  age.  In  the  epidemic  that  btute 
out  on  lK)anl  the  ship  /itdicH  all  persons  uuder  fifteen  yt'aw  w«t 
spared,  there  U>ing  fifty •«ix  on  board.  Fifty-five  children  took  ]m*- 
age  on  boanl  ibeJacqtiea  Or^'muiX  none  of  them  presentod  tlie  *}nf 
tou«  of  beriberi,  which  deciuiaU-d  the  crew  of  that  Tesnel.  In  li* 
seminary  of  Cara^a,  state  of  Uinaa,  Brazil,  berib»>ri  uttackM]  ll» 
popils  ovvr  fiftM-n  yean  old,  bnt  s[>anxl  their  roommatea  naiifT  tbil 
age.  In  the  years  1A89  and  1H90  the  nnmlier  «A  deaths  from  Iwrikan 
in  Ilio  dw  Janeiro  was  830 ;  of  theso  2  were  of  jKtmnis  lM^twe<-u  one  ■»! 
seven  years  of  age;   II  Iietween  eight  and  fifteen  yeant;  4<>6  bet««ea 
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fiftc^u  an(!  tliirty-fivo  yenra;  2H.'>  K-twcfui  tliirtj-five  imd  fifty  jwint; 
57  over  fifty  years  of  age;  age  miknown,  'J.  The  most  susceptible 
l>crio(l  of  life  Hoeiuii  to  W  Iwtweeu  tli«  nye  of  aixtt^n  auil  thirty-five. 

Scj-.^  Stat  is  tits  bIiow  that  women  are  less  ju-eilisi  losed  tliHii  iiifii. 
In  Jupau,  ufcurdiiig  to  Cum.-,  the  proportiuu  of  fL'iiml<n  to  iiialeH 
affected  is  1  to  27.  Dr.  Tokftki  and  other  Jajtaueeie  physii-iaiiH  think 
this  difference  ia  entirely  a  mutter  of  diet.  In  188!)  nntl  JSW  liiribiri 
cauHeil  830  ileatlis  in  Rio  do  Juticiru,  720  U>iii^  in  njcii  and  lid  in 
women.  This  threat  cUffereuce  is  esjdaiued  by  the  fui-t  tliiit  the  diii- 
wuse  de\'eloiiB  iii  preferem*  uimouk  guilni-H  and  solilicrs.  All  Ura- 
idliiu]  physicians  are  agreed  that,  in  the  fivil  poimhitiou,  lierilteri 
nttw-ks  men  and  women  aliiioMt  etpially.  The  proportion  yiveu  by 
Silva  Lima  of  2S  males  to  22  females  is  perfectly  con-fct. 

Utii'f. — No  race  enjoj-s  immnuily  from  herilieri.  In  Jiipiiu  and 
the  Dutch  Indies  the  EuroiH>aus  were  spared  dnrinn  many  years, 
t»nd  fn)m  this  fact  it  was  infc-cred  that  thii  (.'jimjusian  race  was  ini- 
mune;  it  was  discovered  later  that  whenever  tli-'v  were  exposed  to  the 
cnuHM  of  the  diseasi^  tb(-y  acipiired  it.  In  Brazil,  1>eril>(?ri  attacks 
all  races,  the  black,  however,  lieiun  less  sUHceptible. 

Ot-ci'/j'i'i"!/.  — Persons  leading  a  sedentary  life,  inmates  of  jails, 
aaylamH,  and  »eliool^,  sailors,  soldiers,  and  lalinrers  working  in 
(lamp  and  ill-ventilated  places  are  the  njost  predispoMcd  to  the  action 
(if  the  bei'llieri  jioison. 

Sftt/e  of  X'lfi'Hioii, — Overbeock  tie  Mi-yer  observed  in  tbo  peniten- 
tiary of  Batavia  a  marked  prodilettion  of  lierilic-ri  for  ninsculitr  iind 
robust  i>ersons.  Patrick  Man.sou  says:  "It  is  a  sin^adar  fact,  jiiiil 
one  eontrary  to  what  obtaiuH  in  many  other  diseases,  that  the  rolinrit 
and  we  11- nourished  seem  to  Ijo  mure  liable  to  Ix-rilK-ri  tliiin  the  feeble 
and  lialf-stiirved.'"  Further  on  he  adtis:  "My  own  iiii|in-«sion  is 
that  Ijerilwri  attacks  any  one  in'es|K?etive  of  his  physiciil  condition, 
just  as  measles  and  Hitiallpojt  do,"  OliKervatiou  in  liriixil  eonfinns 
this  last  o]iinion.  filiowin^  that  berilieri  attiicks  indilferently  jiersons 
of  all  coiistitiitiiins  and  ti-iiipi'ranicnls, 

Di/tciiic  JJUI. — It  was  long  lu'lieved  that  fewUngesercised  a  posi- 
tive infiui^nce  as  a  predisj losing,  anil  oven  as  an  exciting  can.si-  of 
beriberi.  Overlieeck  du  Sfeyer,  J.  Ilocliard,  Lo  Hoy  du  Meriet.iirt. 
Mast!,  and  others  muintiiiued  that  the  dinease  wa.s  thw  to  (Icticii-iit 
and  ImwI  food.  In  Japan  benln'ri  is  now  cousiilcritl  a  disease  caused 
liy  defiftivo  feeding.  Dr.  Kaiiahiro  Takaki,  hit"  director-^enend  of 
the  Tokyo  Naval  Hospital,  attribute.s  the  dii^easo  solely  to  errors  in 
diet,  bt'lieving  the  cause  to  be  an  imi>ro]ier  (iroportion  of  carbon  and 
uitrojjen  in  the  diettiry,  which  inwteiid  of  being  as  1  N  to  lo  C,  lie 
found  in^-ariably  in  all  outbreaks  lie  ini|uired  into  in  civil  life,  in  thtj 
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army,  in  jails,  and  in  tlio  navy,  to  i>o  iw  1  N  to  22  C.  This 
of  onrlxiii  iw>  altera  tlie  compoaition  of  thn  blood  aa  to  indace  ori 
berib(<ri,  and  ao  auru  ia  \w  tliat  tita  opiuiuii  ia  «^'(irrf4-t  tlint  h« 
that,  k'^u  ^  hundred  healthy  individuals,  lie  could  by  diet  aim 
prodooe  beriberi  in  ttivm  in  aix  moutlia,  or  K>^'i'n  >^  hniidr<.'>d  trco-nni 
Cnnon,  he  ooold  prevent  a  re]a|)ae  by  iliet  alone  (BenUey).  Dr.  C 
Aoki  alao,  in  a  recent  work,  sttribut4.>s  kakkv  to  orrore  in  dirt, «» 
siBtiiii;  of  an  oxceaa  of  carbon.  Acting  aeronling  to  tboae  ideaa  tt> 
JaiMLU^ao  (iovpmniviit  ucxlitinl  the  rationa  of  snuut-n  tn  ISSt^ni 
after  that  date  beriberi,  vbieh  bad  caused  enonnoos  raraKM  etnr 
year  in  tho  imperial  navy,  di>utp]M-4ired  almnst  contpli^t.  b 
1883,  with  an  effective  force  of  5,349  seamen,  there  were  ],S36  am» 
of  beriberi;  iu  1886,  with  an  fffectivo  fun-e  of  8,47i>  H«iimi,tb<s< 
were  ouly  'i  cases.  It  ahonhl  be  remembered  that  when  the  Ji|— ii 
Government  mwltfivd  tlio  footl  of  th«  auilora  it  iruprotvd  at  tfacauw 
time  Uie  veutilatiou  of  tJieTesaels,  rendered  them  drier  and  deaMt; 
aud  iuatitutt'd  other  liyi^ieuid  iiiiproTeiuenla.  Am  early  a»  in  ISH, 
Vail  Ijeeiit  and  Clayet  had  found  that  iiuprovemeut  in  the  ntioM  li 
the  natives  in  prisons  aud  on  b<jard  Kliiint,  eitlier  alonn  or  cnaboal 
with  other  hygienic  measuree,  waa  sofficieot  to  redooo  graatly  Ike 
proportion  o(  paticntx  in  prisma  aud  to  atop  the  epidenka  emdif- 
ho&Ti.  Notwithntandinx  those  facts,  which  contribnte  lo  atreaglk* 
still  more  the  ojiiniou  of  the  Japanese  physicians,  beriben  caanat  W 
admitted  to  Iw  an  iiiloxicatioQ  of  alimenlary  oriKin,  can«d  lif 
nitrotfen  starvation.  Tlie  Brazilian  olwervers  demonstnlail  ttift 
berilteri  attacks  iiidiffort-iitly  rit^li  and  i>oor,  well-fed  jienKwa  eBfnf- 
ing  every  comfort,  as  well  aa  those  who  are  anbject  tn  all  aorte  of  fO- 
vationa.  'When  I>eril>eri  d<-v<'l(i|)a  in  tlie  civil  population  it  cw 
afaowB  a  certain  predilection  fur  the  higher  clans  of  society.  Bia- 
xiliau  aailon  all  ri'ccivo  equal  ratioua  of  fond;  nevertheletn  baribsi 
develops  amon^  the  crr>ws  of  some  ships  while  it  apan-M  otbets.  Tkt 
aniu«>  may  bo  aaiil  in  reUtion  to  tho  Brazilian  army.  Invieirollhaa 
hcts  it  is  wholly  imposaible  to  admit  that  Iterib^ri  ia  doe  to  ecnn 
in  diet. 

Prtgitnnry  and  the  Piifrpeml  S/o/r.— Many  obaerveni  haw  »■ 
marked  the  susceptibility  of  pre^^nont  women  to  beriberi,  aaJ  A* 
facility  mid  fro<|ueucy  with  which  tho  iliaeaae  develojM  dtmaf  tb 
pueii>eral  |>eriod.  Bentley  says:  "A  verj'  peculiar  fact,  and  «• 
which  I  am  quite  unable  to  account  for,  is  the  soamptibility  rf 
women  after  cliililhirth  to  bo  attacked  with  beriberi."  Silva 
iu  -^1  cases  of  lieriberi  fouod  23  women,  of  whom  10  were  in  a 
|ieral  condition.  Thia  Icanml  olixpn-r-r  aaya,  with  a  ^ond  deal^ 
reoMou:    "The  most  remarkable  inference  to  be  drawn  fruin 
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Ktalistir'al  tintii  in  tliiit  t)io  pnpriK'nil  Mtntc  is  ono  of  the  mn»t  fn^<|iiviit 
jiredispositioua  to  the  paralytic  form  of  tlip  (Uspssb."  In  IT-'i  cjuwh 
PiuTifico  I'tTi'ini  ftiDtid  .I'i  Wditicn,  uf  wimiri  31  wpfp  in  tlic  |jnrr|ii'nil 
ootulitioi), 

Ftiriiirr  J}i/ifruivit.  Lntetil  AVenVw.— Borilx-ri  i«  <il>«orvcil  with 
relative  fretiaency  in  tuberculous  ami  Hvpliilitic  patients,  in  conva- 
1<>wi?t)tM  frrnii  finallim^,  mf^JiaW,  scarlet  ffver,  «i-urv_\ ,  tv]iliniil  fi'vi-r, 
aud  dysentery.  Awonlini;  to  Corre,  inveterate  ihinkers  are  greatly 
pre<lkiH:iHf>d  to  coiitniot  tlio  tliseiiHe.  In  Brazil  it  la  fri'i|Hfiitly  dIi- 
Berrediu  jierHouH  mifferintj  from  uialarinl  fever;  in  fliirty-nine  Ixti- 
berics  Torrett  Uoniem  found  twenty-ouo  wlio  bad  fi^niiorly  liiul 
mnlarial  fever. 

TLis  ri-inarkalile  prediliwKnn  of  iHrilxri  for  tlii*  Hla^i*  of  couva- 
leftoenrc  in  iiifectiouH  diseaseH  cannot  W  oxplainrd  merely  liy  tlni 
WAakfuin^  of  tlie  Rvati^m,  auiemia,  and  disturliiiiice  of  t;eiieral  nniri- 
tion  tlicii  olwiTvi'il.  for  l)eril>eri  is  rare  aud  exi-eptinnul  in  rldorutir.i, 
in  lencix'ytha'iuif  and  ana'ioit;  ptTHun!*,  aud  in  thnso  wealieued  U\ 
otlior  cnosce.  Nina  Rodriguez,  of  Bnliiu,  wbn  Ktndi<^d  lliix  (piostiou 
carefully,  ailmita  tliat  tlie  existi'me  of  a  lati'nt  uenritis,  similar  to 
that  vliic-h  Pitren  luul  Vaillard  fnnnd  iu  tiilH-rciilnHiH  and  t\  plioid 
lov^r,  ('xcit*'*  ft  n-id  jiredispaHitiun  to  tlin  intcrcurrput  mauifostatif^n 
of  l«'ril»Gn.  In  HUpjim-tfif  thiw  opinion  lie  ijreufntedstatistiL'rt.  wliicli 
iifin'i-  pi-rfi'i'tly  witli  oilici-s  (■olit-t-ted  liv  Si'liful"-,  ridntinK  to  tln'i  iiiiwt 
frecpient  compHcatinns  of  tliia  diHeaae.  The  Htaye  of  convaloHceuco 
from  ai'Uto  infections  dineaRes  l>l:■iu^;  prwisely  tlio  jierioil  of  pnlyiien- 
rilis.  no  wonder  tliat  lK'ril>pri  in  fretpient  at  this  tiim>,  since,  invinn  to 
the  (^xistencft  of  a  lat^'ut  neniitis,  thfl  nervon.-*  sj stem  lH>conn'S  inoi-e 
viUnerable.  Fiirtliennon-  the  hypothesis  i>t  a  latoTit  neuritis  nxplidns 
Hatisfartorily  the  frci[nency  of  bpril>eri  in  incliriatcs,  in  woinen  in  flie 
pm-rpend  state,  and  riven  in  pcivions  who  have  fnrinerly  snlTered  from 
lieriberi.  It  is  a  fact  nf  gL'Unral  olwcrvjitlon  that  previous  attiickn 
ri-nder  the  individuid  ]iredispnHed  to  a  rehipse  after  a  fresh  exposure 
of  cvou  brief  duratiou  to  the  influeucos  of  a  Ix^riboriu  ooutro, 

The  IsrrBATios  rKiiion. 

The  duration  of  the  period  of  incnbatinn  of  iK'nln'ri  hn.s  not  yet 
beeu  <]et<'rmined  vi-jth  preeiBiim.  It  was  lon^  l>elieved  that  a  residonca 
of  several  months  and  even  tif  tM*o  yearw  in  a  i-ontaminat<'d  ]diice  was 
netressary  fur  the  discawH  to  dcclarn  itself.  Keceiit  olwervationa  in 
tJie  Dntoli  Indies  and  Brazil  have  show-n  that  beriberi  may  di'volop 
in  individualx  coming  fnnu  an  nniufccteil  locality .  f'lnr  or  live  weekn 
»1U)T  their  ai-rival  iu  a  beriberic  centre.     It  i»  difficult  to  establish  the 


490 


mnRF. — BERrBEBl. 


duimtiou  of  tlio  iuciibatimi  [leriml,  lu  tbe  bpeinniiif;  of  tha 
often  iiassea  without  beiu^  noticed  by  iho  t«ti«ut  lumself.  II 
oertuiu,  liowovor,  that  the  timo  dapsins  from  Ut«  first  expoanre  to  tbt 
beriberio  iioiaou  to  the  full  tlevelopmout  of  the  dii^eafiO  will  depod 
ou  th«  dvgivo  of  vinilitiioo  of  iho  ):^itu»,  the  cmiliunomiifM  witk 
which  they  are  abiwrbed,  uiid  ttw  iodividiud  idioiiyuicxusj-. 


Symptoms. 


The  symptoinatolc^ty  of  b(>rib»ri  in  varieil  and  complex:  firv 
eoiuM  [irt^eiit  fluoh  divRntn  clinical  featur(>»,  hence  tlte  diffii-idtji  ii 
ditiguv«ut  mvt  with  by  thoeo  who  have  ucrvr  obacrrol  iL  Thix  dift- 
cutty  incrniRen  wheu  the  inexperienced  phvHician  or  stodent  aUon 
hiuiMcIf  to  be  )^id<-d  by  certain  dMcriptioua  thenuthora  of  vliWi 
attiu-h  Utfi  luuoh  iinporUnoe  to  ttonio  symptom  or  clinical  Hvndtuw 
nlwuvH  couKidonxl  preilomiiuuit,  and  which  may,  Do\'erthclort,  b 
wanting.  An  ai't'iinito  and  oumjilete  descriptioD  ivpreNeDtiQ([  a  failb- 
fid  picture  of  the  disease  ia  extremely  difficalt,  if  not  impassible,  l»- 
caotu)  of  tlm  comp]t>xity  of  th«  8yinph»oa,  tlKMr  iiistaliility,  mad  Ik 
different  clinical  feiittireA  lieriberi  may  present.  To  form  an  appmi* 
imat«  idea  of  tho  coinploxity  of  Iho  8yRi]il<>ui9  aud  Ihcir  apiianvtlj 
inexplicable  and  confnt^ed  Kl^npint;,  it  ia  enoii|;h  to  bear  in  mind  tbil 
th«  Hymptoiuiitologr  niuHt  vary  according  to  thv  imnrM  impliobd. 
and  that  the  latb-r  ara  not  alwaya  attacked  in  tlie  same  onlrr  ttl 
witli  thv  Hamo  intcntiity;  that  tho  lieriberic  nooritiit  may  b«  monitf 
lesa  extensive  and  intense;  that  it  attacks  some  nerves  or  Kn>iif«  d 
nervi.^  while  it  uparcM  othora;  that  the  ni<n'i>H  firat  afttt'ted  0M| 
regenerate,  and  tliat  those  spared  mar  be  snimeiiaeutly  impltcatrd; 
that  niuoug  the  nerves  affectetl  there  are  foand  motor,  t;eiisor7,  wJ 
Tasf^miotor  nerves  and  otitent  presiding  over  the  funrliou^  of  A* 
organs  eiwential  (o  life  such  aa  the  heart,  the  longs,  etc.  Kotwitb- 
standing  tlie  great  variety  of  symplomtt  IterilM-ri  ia  easily  rsooguinl 
by  esi>orieuced  jKTsons  wlio  have  had  o|>|x>rt unities  to  ofasem  Win 
rases,  and  in  endemic  ceidn^s,  like  Itra»l  for  instance,  pbyaioiw 
fnyiuenlly  diagnoae  the  disease  at  a  dbilauce. 

Almost  all  observent  tiavn  dtM-rilMnl  jirodromic  symptouui  of  boh 
Iwri,  symptoms  vhich,  according  to  the  microbic  conoeption  of  lb 
disease,  ought  to  oorrmjioud  to  the  |ieriixl  of  incubatioD.  Oiidi*- 
lio\'<-n  and  Halcolmson  aay  that  chill  and  headache  oxist;  IVsm 
Uomem,  Silvn  Fiimn,  and  otbon  aKsert  that  tlio  di»M«e  is  prraeded  i> 
many  cases  by  a  feeling  of  sadness,  prenentiments,  ittcapiuntT  ta 
work,  muscnlar  fatigue  after  the  slightMt  exArcise,  brPAthlaMBOfc 
ioflomnia,  the  patient  being  tonn«at«d  by  bad  dn^ains  and  nightourB 
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during  tho  fpw  moments  of  sleep  enjoyed,  anorosiii,  and  Hnmptinip« 
pal ]>itati  1)118.  Manntm  unyx  timl  iii  tiuint  aiKCx  tlie  (Igvolcjjuni.'ut  of 
tho  moru  pronounced  features  of  beriberi  i«  preceded  by  certain  vaHue 
au(]  ill-defiued  svmiitoms,  which  miiy  1m>  conMidered  to  ci>UHtituto 
the  prodroiuic  Hta^e.  Tor  eereral  dnyn  or  weeks  the  imtitiit  fimlK 
tlint  ho  in  not  iptit^  up  ti>  his  work;  liu  in  liin^niid,  his  ]enA  and 
ktieefl  feel  wpiik,  he  is  easily  put  out  of  breath,  he  litis  vagufi  jiuiiis  in 
tlift  mlves  nf  lija  if^s,  8onietinn?8  he  hjw  heudacho  or  feels  chilly,  ami 
he  is  eawly  eilmusted  by  mental  aa  well  nit  by  ]>liy»ical  effort.  Now 
mid  apiiii  fur  a  fi'W  days  the  putifiit  iiia\  f<'i'l  (piite  well,  liTit  prcH- 
eutly  he  rela[»tes  and  Jie  luiiy  keeji  ({ettiii^  liettiT  ami  wcji-sh  in  thin 
way  for  a  conn  id*' ruble  time  before  the  more  cbarafteristic  symptoms 
of  the  dinesije  definitely  declare  thenwelvPH. 

All  tliiwo  nyniptonis  (le«cril>ed  by  writem  hh  conKtitutin^  tho  pnv 
dromicstaKP  cannot,  however,  and  wlmnld  not,  liflconHidered  nn  such, 
fur  when  tin-  imticnt  ciiniiilains  of  tlicni  thi'  iliMi'iiwe  is  already  estab- 
lished ami  in  its  fnll  sbi^i'  of  pvi>littinii;  tln-.v  imlicatt^  that  lN-rib<'i'i<' 
uvuritiit  aln-udy  existii,  and  oii  exaniinin^j  directly  at  this  time  certain 
nerves  anil  musclfirt,  we  shall  liud  well-adviiiu'iHl  alt<'ralii>iis  in  thmi. 
Besides,  by  the  aiialyniH  of  the  Hym|it<>mH  oIimi'I'mmI  at  lliis  .sii-calli-il 
prodroniic!  period,  we  may  often  dia^^noso  Iwriberi  with  some  accu- 
racy. The  merit  of  hnviiin  i-iiUcd  the  attention  of  the  profi-Hsiun  to 
this  fiwt  lndnnj;>*  nn<iiiestin(iab]y  tr>  PckvlhariiiK'  mul  AVinkler.  They 
(lemoustvated  that  in  the  eanes  of  hyperneuto  or  Kalhipiii);  berilieri, 
tlie  ]>atii-ntM  coniphiincd  during  days  and  weeks  of  th<'>'i>  s\niiiton»4 
preceding  the  snddeii  appcin'micf  of  n.^riourt  ilisiirdtT-s,  and  if  during 
UiiM  initial  phaHL<  wuKhonld  examiue  carefully  by  means  of  cleclricity 
Home  of  the  nerx^es  and  uuiMcleK  we  Hlioiild  vi-rlfy  tin*  i-\isti'iic(i  of  wcll- 
sdvtuiced  iiltcratiiius,  which  pnivin  llmt  every  su-iaJli-d  hypi  lacnte 
l»eriberi  has  a  relatively  loll^*  duratiou.  Tln-y  (iftj-rHards  studii-d 
Mymtcniatically  the  initial  symphimM  of  bcrilM-ri  and  observed  thcin  in 
all  the  fliuical  forms  of  the  disease.  I  niim-lf  have  hml  nuniernui* 
opportuuitie^t  of  verifyini;  the  truth  of  the  fjicts  noted  by  t!n_'  Dulili 
iiavantK,  and  I  ludieve  tliat,  in  tli"  study  nf  (he  syniptomiituln^y  of 
beriberi,  it  is  no  louder  reaMoiiable  not  tn  admit  find  descril"*  nn 
'inifial  hhuji'  whidi  ofl.'h  pa'tses  iinui>tii'i'd  by  the  patirnl,  during; 
which  he  complains  of  vaj{ue  symptoms,  but  which  ciin  l>e  recognized 
by  experienced  jihysiciau.s  who  will  nrake  an  accurate  au<l  miiinte 
examination. 

During  tlie  initial  jihase  tlie  jiatient  roniiilaiiis  of  imiptitnde  for 
work  ^Hith  physical  and  iutelleetual:  lie  feels  tired  and  pant^  after 
the  least  exercise;  smnetiuieH  he  nicntiims  cramps  in  IiIn  h'ljs;  often, 
however,  he  complaina  of  a  feeling  of  lieaviuesa  iu  tho  lej^s  h>gethcr 
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J;  or  kher  ibc  slq^rtHt  IIIHIJM.  thto- 

ia  iIoliy-iQt  fitrr  lltr>  nicbl  bcul 
Olfarf*  cnmpluB  a|  s?  a|4caM*  ct  ptstric  embamaeBeot  with  los  of 
tfipetkta  aad  eaatimiMB  aaHB*  kdcI  ncnsioiu]  mniiUm:.  Not  ioln- 
qaeDllr  the  pcactitaowr  ■■  caBed  to  st«  a  iiatKot  soffering  fn>m  fm« 
nt  fto  iotcnaitteot  or  mnitteal  t7p»  atteDdMl  with  eoktnl  tooKW, 
— iWM.  aoorexia,  and  ■OMPtimpa  ToautiiiK-  The  {wactititner  sop- 
poMS  be  hM  a  case  of  ■alarial  or  gaBtrie  fanr,  and  iivnU  Lit 
patient  acc^rdiiiRl.v ;  the  latter,  bowem'.  tu\B  to  imprmne;  tbelenr 
cootimu-x  fnr  t^n  <]av8  or  mnrp-:  tb^n  oomm  on  cither  dvRpuaa,oT 
iarciMiapt  ToinitiiiK.  or  n^rious  cardiac  distorlaace.  and  the  patiMit 
di«a.  At  othi^r  tinwe.  at  tlie  rnd  of  t«rD  <lav8  or  mor^  th«  (erer 
cAafwM  an*]  the  apgietite  retams,  bat  the  characteristic  Hymptonu  <4 
heribpri  wliich  then  appear  facilitate  the  diagnoais.  In  alrooet  all 
|Hiti':ntM  tli>-r^  U  a  ipecaliJir  paffinc^w  <>f  t)i**  fiwe,  which  ^ives  thcrok 
(lartii-ular  aod  i-harscteristic  esprMsion,  by  which,  not  infreqnentlv, 
it  i^  |iiitv>ibl>?  Ui  n'c-ogiiLat  lirTilM^ri.  On  exaniioiDg  the  legR  w«  fioil 
tt  Hli^fht  fwh'imi.  elastic  and  hanl,  which  doe«  not  retain  the  inpn*- 
ition  of  thri  tlnt^r,  (-steDdiog  alon^;  the  ed^e  of  the  tibia.  Viiint 
the  pnu-titi"tier  (Mjaeezen  the  mnsclea  of  the  calvm  the  patient  rom- 
plititiM  of  ]min.  71i<t  exuiuiDHtiou  nf  ciitJtueons  Hen.sibility  rnreals  a 
wideiiiini  of  the  tactile  zonefl.  Wernicb  claims  to  have  always  foaad 
■til  llii-  iiiikli-A  nil  orilinarily  well  cirenmscrihe*]  an>a,  wh«rft  slighl 
imi>reHHioiig  are  not  felt.  Pekellmring  ami  Wnkler  deacribed,  amoq; 
til'*  fltxt  syii)|iti'iii)f  of  iM.-rilx'ri.  an  iacrense  in  tlio  iliaiiii'ter  of  the 
tiii-tilfi  Z(iii>->i,  rilisenpd  chiefly  in  the  lower  oxtrcmitiee;  I  have  had 
iiiiiijy  i)])|>oi'liniitii-s  to  verify  nndcontirni  tliis  fa«t,  and  I  coiMidi^r  tk 
KVinptoin  iiH  ouc  of  the  eiirliest  in  Ixriberi.  The  moat  impoitael 
»yni|ito]im  in  thi;  initial  xtaKit  of  lH<ribf^ri  are  revealed  by  tho  oUytrkal 
oX'tiiiiiNLti'iJi  iif  tliii  mUHt'leH  ami  nerves;  there  is  »  dimioution  nf  ibt 
irritiiliilily  of  tlic  nnisoli-t*.  both  direct  ami  imlirect,  fr>r  tho  f  '' 
cnrn-nt;  there  in  iit  the  same  time  a  considerahlo  diioioutioD 
iniliriTi  iiiiiHi-iihiT'  irrHiibility  fur  the  gdlvanir  carreiit,  and  still 
iliiiiiiiutiMTi  ill  the  iliri'(-l  irritnliilitx  ;  besides  this,  there  is  rot. 
n  Honiowhat  shiw  coiilriw-tiDn,  which  always  takes  place  w 
iiiioiliil  1111(1  ('iilli"iliil  i-hiNirin-  Tliese  phenonieiia  jir^^vail  cj 
thu  iiLi'nuuul  uud  tibial  uerven  ami  iu  tlie  muHclea  governed  b,i 
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The.v  shonld  be  ctmaidered  in  sduib  meaniirp  bs  a  imrtial  ami  par- 
ticulnr  rctictiun  »{  dei^euerutiou,  nml  ulna  im  a  itimjiltr  iiiiHiitltativu 
diminutioii  of  the  direct  and  indirect  irritabilitv  nf  the  ijiiistclp«  for 
the  twy  kindu  of  currents.  The  svruplnms  in  the  iuitial  sta^o  of  Imri- 
beri  nu^iueut  little  by  little;  the  diHeaso  coiuineuces  iiwiiliouHly  auil 
KOCfl  on  iiiereiuiiiig  iu  geoiuetrind  jirogresaiim,  frecjnenll.v  witbuut  the 
{latieat  8n3[»ctiug  it,  until  hu  ai-nte  exacerbatiim  ari-orjipjiiiit'd  iu 
aouw  ciiBPH  l>j"  fever  fon-t's  tLii  knowledge  im  the  ])alii'iit  iiml  his  pbv- 
Bician  that  his  condition  ib  serious.  At  other  times  s.vinptomH  i>er- 
sist  durint;  weeks  iiud  nmutha,  Hiibjet't  t<i  altei'iiticui  i<{  improvemeut 
audanyravatiou;  during  the  remission,  the  putit-iit  iiiii\  tiiel  very  well 
for  a  fi'W  duys  and  even  atteud  to  Ilia  i-ustmimry  bnsiness.  It  is  in 
tliese  cases  that  are  sometimes  observed  Huddeii  cardiae  8>in[)tJjms, 
ucutu  aud  oonsideriilile  dilatatiim  of  the  right  cavitieM  of  the  huiirt, 
Boon  accompanied  by  asysttde,  death  occurring  oilher  in  a  few  days 
or  suddenly,  The,se  syniploms  miiy  lii'  preceded  iuituediati'ly  by 
gastric  crises  simitar  to  ihnse  of  tabes.  At  {ither  times  rapid  and 
wvero  dyspmta  threatens  the  life  of  tliu  patient  »hi>  may  dio  from 
suffocation.  Aeute  drnpHV  of  thn  jwricardiiiiii  tind  o'dema  of  the 
lungs  are  also  sometiTiies  olwerve<l  at  the  end  of  the  initial  tsLigc,  as 
well  as  during  the  subsequent  course  of  the  disease. 

Mtili'i'  Diit'irliiiinT'i.— Ill  mo.st  cjines  thi'  transition  lietweon  tho 
initial  phase  and  the  declareil  stage  of  berilMTi  takes  phice  slowly  and 
gradually;  to  the  vague  and  ill-defined  symptom.-*  of  the  initial  phase 
are  added  others,  wliieh  denote  that  the  nerves  of  voluntary  nmti on 
and  those  of  general  sensibility  are  invidved,  The  wejikncss  of  the 
legs,  vhieli  at  first  the  patient  felt  only  when  walking  fast  or  g<iiug 
apstjtirs,  Ijecomes  more  lU'ecntnated  and  constant,  and  is  !icennip(mied 
by  a  feeling  of  heaviness;  the  patient  \^all^s  .slouly  and  ofti'U  fei-ls 
tliftt  his  legs  are  about  to  fail  him,  bciidiiig  and  not  oU'ving  tho 
action  of  the  will.  These  troubles  are  soon  fuUiiwed  by  other  gravi-r 
om'K  which  constitnte  l.ieriberic  akinesia.  This  is  n  more  or  less  in- 
tense paresis,  always  beginning  iu  the  lower  members  and  ratln-r 
chootiing  the  extejiHor  mnseles;  the  anterior  (iliiiil,  the  extensor  o[ 
the  great  toe,  and  the  romnion  extensor  of  the  toes  are  sometimes 
almost  entirely  paralyziil.  At,  (ii-st  inconi|)!et'i  and  limited,  tho 
liai-esia  becomes  more  and  more  prononnced,  acijuiring  greater  iuton- 
Blty  and  invading  a  great<T  nundier  of  musclew;  it  usually  travels 
pronreasively  njiwards;  after  the  niuseles  of  the  h'gs,  those  of  the 
tliighs  are  affe-eted,  and  thou  those  of  tlm  forearms,  arms,  and  hands, 
^btlninen,  and  thorax.  In  tlit^  upper  extremities  there  ii<  also  a  (s^rtain 
predilection  for  the  oxlensor  museles,  so  that  we  sntnelinies  see  the 
peculiar  distributiun  uote<l  iu  the  various  t,\  pes  uf  lead  paluy.     An 
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the  dbease  progressett,  nil  Uio  iqiwcIm  of  tLa  UltwwitilM 
affwtMl,  iueliKliiiK  tlioHe  of  the  fini^eni  and  the  inl^rosseL  FkndjSB 
of  the  Rt«raocleidomustuid  und  trapiuitut  hiut  iiot  ;ot  be«n  otaatul; 
PekelhariDg  bvliovoB  tliat  the  bi<«|M  auA  ^^n^l  itectnral  mn 
the  liwt  tn  be  attacked;  the  facial  moseles  nod  the  estrinsie 
of  the  nv»  aru  uouivtiuicis,  tlioimh  rurelv,  iuroiv«d.  Tlitn*  c^  A* 
larvnx  are  more  frequently  implicated;  koaneneas  u  otnenn)  n 
many  vMHtt,  and  IhiH,  s(■c4■^liIlt<  to  Vait  FWkf,  is  du«>  tM4  to  Iki 
paralyais  of  a  dedoite  muacle  or  physiolt^cal  ^rnQp  of  mnaelM,  hri 
to  ]«nwi)i  of  all  tho  mtwi<l«8.  P«k«lluiriiit{  ajuI  WiukW  brli^ir  tW 
the  paralysU  of  the  larynx  may  be  the  cause  of  saddea  ileath. 

Seldom  ix  u  c-omplvtv  motor  {larslysis  ol»«enetl;  ju  ■  wtlinie  « 
rerllniuK  posture,  eran  in  the  udvuuced  ittagm  of  the  diat— «,  ft* 
patient  in  ntill  nbl«  lo  move  the  luimlyzetl  mpmbcnt.  WbflO  tb&H 
eaae,  after  haviu^  ri'achnl  a  certain  jn'riiHl,  tondi*  tovrarda  a  en*,  Ifc* 
akiu«8ia  roiroKmilen  alito  in  a  Kradnal  manner,  foUowiiiK  a  iImcmJ 
iu^  courHe.  It  first  altandona  the  mOKcleii  of  thi<  thorax,  thf>n  tlnw 
■>f  tiio  ulidoiiK'u  and  thone  of  tlit^  upixT  extnunitieA.  und  finally  thcw 
of  the  lower  limbe.  Tbia  fact,  as  well  as  the  asdeodioK  profn«B*t 
•'volutiou  ut  the  1M^Kitlllill^  of  th»  diHpaM\  alUiotii:!)  conMtitntiiiit  i 
general  rule,  is  oi>en  to  some  exceptions.  In  the  majority  of  ow« 
only  tho  k>g8  and  forearms  aru  affec-ti-d,  and  that  in  a  Brmraebicil 
way ;  the  other  miiaelea  may  Ixt  involvtsl  more  or  ks8  eapriotooily. 

Tho  woakuetiti  ut  fir>st.  and  afterwards  tlie  pamis  of  the  ■t*™*** 
moarlea  of  the  leg  and  of  tlie  flexon  of  tlie  foot,  aitd  th«  truoble  J 
iwiwtibility,  det4>rmimD^  from  the  ontaet  an  imjierfect  pertvpticaW 
the  ground,  imiutrt  to  the  ^iiVof  tho  iMTilx-mn  chamrli^rifttio  faatv*- 
The  firat  modifioations  in  the  gait  may  be  obserrecl  as  early  aa  tb 
end  of  tlie  initial  phase;  tliey  beooiiM>,  however,  more  aoomtmtpdai 
the  diaeaae  progreases.  At  fint  the  patieuta  iucreaae  the  diftaan 
lwtwcy>ii  their  fe«>t  in  order  to  widen  IIm>  luwe  of  napiHirt ;  at  tbc  m^ 
time  thoy  are  rery  cjintioiw,  fixing  their  eyea  on  their  fe«H  aiHl  na  ft* 
grotind,  fearitig  n  fnll  or  that  their  legs  wilt  not  olioy  «xactJy  ti»  ift- 
tluenco  of  the  will.  Tho  guit  may  then  be  coraiiared  faa  tfcat  alt 
feeble  jierson  wading  through  a  n\iv^  of  watar  rvtaching  to  Ut 
knees.  Later  on  the  gait  becomes  atill  more  irregular;  the  pabtrt 
raiaw  hi»  lte«U  rt^ry  high,  walki*  on  the  outer  eilg<>>4  ^f  his  fM4.tt* 
toes  dragging  on  the  ground,  an<l  kee[>B  the  inner  ejges  liftH]  hl^  i* 
that  they  do  not  touch  th«  ground ;  henne  often  nitiilt  irrvgnUr  lame- 
ments  of  tho  ankles,  twiatiiig  of  the  foot,  falls,  and  sprains.  If  ik* 
IMttient  iusisbt  on  continuing  to  go  about,  he  draga  his  tnea  man  nd 
more  in  a  nay  that  romimls  one  of  the  pawing  of  a  horse,  and  fto* 
is  a  grtviter  flexion  of  the  thigh  exeri«d  on  the  |ielna.    AtttK  a  In 
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steps  the  p&tiput  feels  fatigued,  seeks  for  support,  and  fiiu  no  loiiger 
walk,  unless  wbea  aided  by  another  jiei'sou,  or  using  a  coue  to  help 
liimsolf  nlnug. 

The  patieutlius  extraordinary  difficulty  in  stjiudinn  on  one  foot 
with  Ilia  eyes  sLul,  au<l  even  suraetimes  with  them  opon;  this  diffi- 
culty, which  may  be  observed  from  the  outset  of  tlia  disease,  lieconies 
more  and  more  iirououwed  diirinj,'  its  course,  lloiidierg's  syinjitom 
often  eusUi.  The  sign  of  "  deffctive  marching  in  olicdipuce  to  orders" 
mnj  also  Iw  obsened  in  beriberi  in  a  not  very  advnnced  stage  of  its 
*voliitiou;  the  iwitieut  bus  diiKculty  in  rising  enddPTily.  in  stjijipiiiK 
finnly  and  short  in  obedience  to  tlie  order  /"'ft,  and  iu  tnruiiig  round 
rapidly  and  witliout  hcsitiktiim. 

.SV»*('(V/  ilisltirliiiiiiK  are  coustimtly  oliBorved  in  lieriberi.  Among 
the  firMt  sym])tinns  tlnre  is  ahvais  a  uumbiiens  uf  the  wkiu,  wliicli 
delevopa  Hymmetrically,  iH'ginuing  in  the  leys  and  extending  tu  the 
fwt,  and  afltM'wJirda  to  tin"  tliighw.  FrHiiii-utly  tlni  umiilmess  tliiit 
tlie  patient  complains  of  in  his  feet  and  legs  ]iasrteH  without  tniiisilinn 
to  the  hanils,  fingers,  and  tips  of  the  fingers;  the  ]intieiit  lias  diffi- 
culty in  taking  hold  of  suiToundiuy  olijecU  and  iu  bnttoning  his 
clothes.  In  some  cuses  tliere  is  a  certain  rfgulaiity  in  tin-  distribntiou 
of  the  oufesthesia ;  beginning  iu  tho  li-gs,  it  di'sceuds,  siireadin^  ovor 
tho  instep,  and  aseends  along  the  inner  surface  of  tlie  tliighn:  then 
the  soles  of  tho  feet  and  the  outer  .sni'frici's  of  tho  tliighs  are  attacliod. 
At  the  same  time,  or  a  little  while  after,  it  iipiieni-s  on  the  inner  sur- 
faces of  the  wrists,  8i>roading  over  tho  backs  of  tlie  hands,  ahmg  tin* 
fiugers  to  the  finger  tips  iirid  palms  uf  the  hands;  it  afli-rwiirds 
spreads  lo  tho  forearm,  elbow,  and  shouklor.  The  skin  of  tliu  chest 
and  alxlomen  is  nioio  rarely  affected.  According  to  ]Vkelharing  the 
uini'sthesia  always  spanvs  fjie  groin  and  neighboring  n-gions.  Hini- 
tDous  says  that  numbness  around  thi3  nioutli  is  frciiifut  lu  bi-rilM'i'i; 
I  have  found  this  symptom  in  only  two  owes.  The  temperature 
sense  to  either  heat  or  cold  or  botli  may  bo  diminished  or  even  su]i- 
pres,seti  in  various  jiaits,  and  there  is  often  considenilihi  h>ss  of 
cutaneous  souaitivcnesa  to  farudism.  Tho  dJminntion  in  the  jiercp]!- 
ijoii  of  heat  and  cold  accomiiauies  that  of  the  sense  of  hmcli,  and  is 
localized  in  tho  saniP  way.  The  Hcnsibihty  to  pain  disapjiears  more 
gnubially;  at  first  there  is  returdatiou  iu  the  transmission  of  pain- 
ful inipresaious  in  regions  where  the  numbness  exists,  and  after- 
wards complete  amestliesia.  In  most  rases  llie  disorders  of  ciilnru'oiis 
sensibility  are  irregularly  and  cajiricionHly  distributed,  there  lieing 
nltemate  aonea  of  more  or  less  prouonucwl  auiesthesia,  hyperivs- 
thesia,  and  parfListhesia. 

The  patieut  complains  always  of  formication,  tingling,  ])riekiug, 
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and  other  djrBJcetliesiip ;  sninv  mj*  tluit  the  ground  often  aeeam  t 
B»  if  it  uettt  covennl  with  thick  laveni  of  cotton,  or  uueiiiul,  iir  (tvk 
fiiU  of  Deedle«  which  prick  their  feut;  other*,  accorditiit  to  CoKa 
AlvsNUgK,  wlieo  thfiv  touch  the  roof  of  tho  month  with  tb«  haitM. 
fwl  a  M>Dsation  like  thut  prutluced  by  hairs  or  threadft.  flTpcoft- 
thesiii  M  fn-<iuontl.v  oltM'i-vetl,  not  oult  iu  Um  skin,  bgt  in  lh» 
mascleH.  where  it  constitutes  fmI  mTslgin,  csosioK  BpoateBBoak  <t 
provolci'il  ]iHiim;  thin  h v |»cnc!4thM«ia  ia  coiuiuonly  >i}wrTn<d  ii  tb 
calf  musi.-l«i.  nnd  iu  those  of  the  thighs  nu<l  forvanitft.  Twlw 
of  th4>  iwiTft  trunks  may  \ie  olwc-rvtx],  hnt  far  Ifw.**  is  «)ri;Tv<o  thu  ii 
mo«t  forms  of  polynearitis.  The  spontaoeous  pains  soatctnaw- 
HiuiKt  thn  ii<-ur»lKio  chanu^Ur.  VbuienU  criaHt.  similar  k*  thon  <^ 
tal>i>a,  hsre  lieen  seen;  these  are  chiefly  gastric.  UryoKeal.  uti  w*- 
tlinil  erisw.  When  ameetlnviii  ami  hygx^nmtheua  eainciila  ta  tb 
same  patient,  the  mitgalar  phenomena  of  anentiugia  lUonma  a^f  b 
obsu^rvod. 

At  the  he^noing  of  beriberi,  and  oven  during  the  oovneof  tb 
disease,  tlie  )Hktieiit  ofton  coniplaiu»  of  a  feeling  »f  ecoKtnctka. 
heaviness,  and  rigidity  of  the  nmsckR,  and  itainful  rramia.  esf*- 
oinlly  in  tho  calf  niuii«1«a  and  thorn  of  tlie  Utiiftu.  Urarfaeeck  in 
Meyer  and  Pekolharing  obserred  cramps  inrolnng  almtial  aO  tb 
mufteles  of  the  bod,v.  precedwl  nud  followed  by  fibrillary  mntnc. 
tiona. 

A  (nxiuent  symptom  comphuu«d  of  by  thu  pnticntii,  aad  towUci 
Brnzilian  practitionerti  attach  [Mtrhapa  too  unch  im|iortaiMr>.  » tb 
feeling  of  tightupffi,  strung  pressurp,  or  coostrictton  like  that  of  a  hA 
or«r  tho  epigafltrium,  spreading  a  little>  towanlatlie  h i  poiJwadlia; 
vrheu  this  footing,  which  iit  colled  the  bcrilieri  belt.  Iwraf 
liecl,  tlin  patient  complaina  of  breathl^^^utoeiui  and  a  duttmMnif  I 
of  oppression. 

At  Uif  lieginning  of  beriberi  and  often  in  «hat  art-  demv 
galloping  case*!,  Uie  cntauooux  and  twn«liuuus  rt'ticxes  arc  esafocantodH 
aft^rKoniA  time,  however,  they  become  weakened,  those  of  tbehmt 
oitremities  nvon  disu])peuring  iu  th»  ndrnnced  stages  of  the  iliwaw 
Wcatphal'a  Hym]>tom  cxiitts  almiMt  nlwaya;  inWd  the  kite^-jMk  h 
this  ono  which  becomes  most  weakened,  and  is  the  firet  Ut  diaa|>i>'>' 
iu  the  advanced  Htiigiii.  I  lln^'«>  soen  ca)u>9i  in  which  it  i 
QUO  kooe,  while  it  was  only  diminished  in  the  other. 

Disorders  of  tb«  8|iucial  senses  of  sight,  heaiiag,  twite,  and  i 
worn  to  be  more  rare;  iirvertliftleas  the  medical  literatoraof  Bndl 
affonb  sniiM  obsenationn  of  more  or  leas  pronounced  ocnlar  S^-\ 
ordem.  comprising  strnbismus.  diplopia,  ambljopia,  and 
and  aUo  troubles  of  bearing,  smell,  aod  fcoate.     I  obnemd  w|Jii>j 
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loss  of  sigbt  ID  two  patients  fliifferiii^  from  Severn  Attacks  of  beriberi ; 
boti)  died  two  days  after  this  symiitom  appeared. 

Seosorv  disturbances  as  well  as  those  of  inotinii  are  ofteu  mi- 
stable;  sometitnes  increasing,  sometimes  dimiuitiLiD^  from  one  day 
to  another,  nud  sometimes  remaiuiug  titatiouary  dunug  many  con- 
seoative  days.  It  is  common,  for  inatance,  tu  sfo  jl  berilwric,  who 
one  day  thinks  himself  unable  to  rise  fioiu  his  Ik-cI,  ti-el  nblo  the 
next  day  to  take  a  few  steps  and  even  to  walk  about  a  little. 

The  irtlfiiia  fomiB  a  constituent  ])art  of  the  symptfimatology  of 
beriberi;  it  always  cominenc-es  under  the  skin  nviT  the  edge  of  tlie 
tibia ;  it  in  hard  and  clastic,  there  Ixtiug  no  pitting  on  jirensnre  witli  the 
finger;  the  leg  becomes  round  and  acquires  the  sliape  nf  a  pern'  wlinse 
smaller  end  would  Iw  represented  liy  the  ui)t  yet  adoniatnus  niikh'. 
lu  many  eases  we  observe  only  this  cedema  along  the  tibia,  and  a 
slight  pufBness  <if  the  face.  In  some  patients,  ns  tlie  diweiisn  prci- 
gre.esea,  the  <i.'dema  gradually  disapjieai-s,  not  tn  i-etuni;  in  most 
cases,  however,  it  jiersists  until  the  end,  and  may  even  spread  to  tho 
ankles,  feet,  thighs,  trunk,  the  rnot  of  the  neck,  arms,  fonwniH, 
bands,  ete.  In  some  cases  it  amounts  to  actuiil  niKisari'Ji,  mul  sprejida 
to  tho  whole  body,  which  becomes  extraordinarily  augmented  in 
volume,  and  invades  tho  lungs  nml  serous  caviticH.  It  then  Inses  the 
hard  and  elastic  chanictHr  nliKerved  ("'lt  ILi-  tibia  at  the  lieginuiiig 
of  the  disease,  and  resembles  the  redema  seen  in  tho  last  stages  of 
acute  Blight's  disease.  In  its  prngreasive  and  iwcciiding  courao  the 
cedema  does  not  always  follow  fixed  rules;  it  nitiy,  for  instance,  piiHS 
from  the  legs  to  the  upper  estremities  willmiit  iilTi-c-ting  the  lliigha; 
it  may  be  limited  exclusively  to  the  fuce.  to  llie  root  of  tlie  neck,  to 
the  two  upper  extremitipfl,  to  the  hands,  ti' the  inateji,  t<i  tlie  sides, 
etc.  Malcolmson  nliserved  a  patient  in  whom  tlie  o'denni  existed  only 
along  the  spino  and  in  the  lumbar  and  sucral  regions.  It  often 
r^-uniins  limitnd  to  the  legs,  anklfs,  and  feet.  Usually  s\  nimctrical, 
it  may,  however,  develop  only  i>n  orm  aide,  and  niii>  even  Im^  crossed, 
(ta  was  the  case  in  a  jiatient  of  Bourat,  who  pri'senfj'd  inliltrntinn  iu 
one  side  of  the  face  and  in  the  i-xtri'inities  il  tlie  o]i|)osite  side.  The 
tedema  may  present  the  greatest  irregularitir'W  aw  to  its  nmiiniT  <)f 
development  and  i-elrogradatimi;  usnidly  lir^giniiing  in  the  h-gs,  it 
spretuls  little  by  little  ujiwards  and  downwards,  and  when  the  diseaxo 
tends  to  a  cure  it  gradually  disappmirs.  In  some  cjistes,  however,  it 
is  seen  to  appear  suddenly,  attaining  in  a  fmv  days  or  even  hours  a 
frightful  development;  in  others  it  remains  limited  to  certain  jxiints 
during  many  weeks,  It  may  disappear  sndilcnly,  its  ilisaiiiicarance 
Iteing  followed  by  [irofusc  diuresis:  or  it  may  disii]ii»enr  from  ouo 
region  to  invade  another  symmetrical  or  neighboring  one. 

Vol.  xiv.-sa 
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(EdomatouH  lofiltrotioD  of  certain  organs  and  effoauHiB  itto  A» 
serous  caviUwi  soniotiuim  coincido  with  tbu  vutaiMMus  t 
(Edoiuji  (if  l)ii>  luDRS  in  a  seriouH  accident,  and  mar  be  tfan  e 
dciath;  its  aymptomit  Tury  acvordlii^ly  an  tbe  developmRot  is 
or  gradnul ;  iu  tL«  funiior  gaho  it  eommeiK^H  Ura^kly  by  sn 
0[ii>ri»8ioii,  a  violent  dyspmEa,  accoiopanieil  noon  after  by 
aapliyxia;  very  abumLiut  »eroulbuiniiKiit«  ex  ixytoration  takes  [Jv 
at  ouee ;  on  auscultation  a  fine  moist  crepitation  or  sabciepiUicHi  i* 
beiird  over  the  whole  of  both  Iuut{«;  tho  nwonanee  ia  «xaggentod  bt 
reason  of  the  acate  empltyscnia  that  accompauiea  this  ledema;  lb 
symptomtt  of  asphyxia  becoitKi  luoromid  more  ]>rouoaDcv«I,  anldMlk 
may  occur  Kitliin  a  few  boure.  The  gradual  development  »f  the  piilav- 
nary  u^deiiuk  i^  marked  by  a  cou^h,  Ali^jht  at  firat,  uod  nf tenrank  fati^ 
iu);,  by  abundant,  frothy,  and  fluid  ex[>ectoration,  sometimes  nf  a  pink 
color  owiiig  to  the  admixtiin)  of  a  itmall  qoantity  of  blooi].  and  by  d.o 
pnffia  which  ^oes  on  increasing  with  the  progrcMH  of  the  iudttnttcn. 

The  effusion  of  fluid  into  the  serous  cavition  ut  not  so  freqiMit  m 
liaa  been  aaserted.  Up  to  the  present,  I  have  olMervntl  dariai!  the  lib 
of  the  piitient  hydro{x>ri(.-ardiutu  only  four  times,  and  aaeites  oDoe;  b 
this  latter  cA^e  the  effusiou  wils  not  great.  I  have  never  nran  hydto- 
thorns ;  Torres  Homem.  however,  speaks  of  a  patient  iu  whom  than 
was  a  rapid  development  of  au  ahuudAiit  dropsy  of  the  leA  plmn 
accompanied  by  intense  dj-spatea,  which  yielded  after  the  nithdmnl 
of  the  fluid. 

The  elastic  oedema  of  the  edge  of  the  tibia,  that  which  Vm 
between  iliu  muecubir  buiid)a»,  and  the  pufline8«  of  the  fju><  am  te 
to  the  vasomotor  neuritis;  the  flaccid  sabcataneous  drofny,  the  pal- 
rooiwry  u<<Iem5,  the  auniUiRJi,  and  the  efTuitiouM  of  fluid  iaio  A* 
aeroua  cavities  are  owing  to  cardiac  weakness.  This  last  factor,  ho*' 
ever,  though  somelimiw  Huflicient  to  explain  the  development  (4  pe- 
eraliiied  atlenia,  is  not  so  at  other  times,  aiui  iu  such  case  patiljw 
of  the  vasomotor  nerre«  must  be  admitted,  for  this  may  aS  imV 
BufBoe  to  cause  the  generalized  <edenta. 

The  miuciea  iu  )K<rilH>ri  exhibit  a  ooustantly  altered  couditiai! 
they  are  sometimee  atntphied  and  sometimes  enlarged;  and  hiA 
atrophied  and  swollen  muscles  are  sometimes  found  in  the  mm 
patient.  The  muscular  atrojihy  may  be  found  in  some  mnaclea  adj 
or  in  groups  of  muscle?;,  iiud  muy  ilIs'j  invade  tdl  the  striaited  nvda 
of  the  whole  body.  In  relation  to  its  intensity,  the  atrn|>hy  aanao 
various  degr*^*^;  for  instance,  iu  dry  lieribcri  the  logs,  in  tfaa  W 
period  of  the  disease,  ;tpi>ear  to  consist  entirely  of  skin  andbcaifc 
In  the  hands  the  thenar  and  hypothenar  regions  are  depmand,  A* 
interosaei  and  lumbricoid  mnseJes  become  thinner. 
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The  atrophy  mav  lie  id  some  cases  disguis»l  by  the  InfiltraHon  of 
fluid  between  the  muacular  bundles.  Tlie  apparent  miiflcular  hjper- 
trophy  that  is  often  obaerred,  and  which,  when  it  assumes  a  great 
intensity,  coDstittites  what  is  called  Hio  p'llijxnrrnns  herUiiri  of  Ouden- 
hovfu,  is  due  to  the  8weliiu({  of  the  muscles,  and  may  also  depend  in 
some  cnses,  as  is  shown  by  the  autopay,  on  an  esaggenited  develop- 
ment <jf  the  muscle  fibres,  attended  with  tlsBeneratii™.  The  swollen 
roUHcles  feel  hard  and  firm  to  the  touih,  and  when  cnutractiug  mai' 
preeeut  circumscrihed  areas  of  enlargement.  Aocordiug  to  Ander- 
son, indurations  in  tlie  calf  fnuHcles,  aymmotriciil  and  apparently  con- 
fined to  the  inner  lielly,  are  nfteu  met  with  in  chronic  caues.  Both 
the  ati-ophied  and  hyiwrtmphieil  muscles  may  be  very  painful  on 
pressure.  In  suba*;ute  cases,  tliero  is  often  an  increase  of  me- 
chanical irritability,  which  coincides  abiiohit  always  ivltli  the  increase 
of  galvanic  irritability,  ^lien  examined  electrically  the  affected 
Diosclea  and  nerves  exhibit  a  nmre  or  less  pronounced  diniiiiulinu 
of  tho  in*it;ibility  for  lM)lh  tLe  galvanic  and  faradic  citn-eiits.  and 
a  ]>artia1  or  complete  reaction  of  deyeneration.  At  tlie  iM'giniiiug 
of  the  disease,  or  ciuncidinK  with  tlie  acute  exjicerbatioiis,  tlnTLi  may 
Kui  viTV  short  period  of  increase  of  irritability  in  some  muscles  and 
nerves. 

'I'fiiiim-attire. — For  many  years  l>erilieri  was  considered  an  essen- 
tially apyretic  disease,  and  writers  sisserted  t!iiit  Hi"  fi-vur  somr-tiniHS 
observed  was  independent  of  the  disease,  and  due  to  a  cause  foreign 
t(j  it.  All  observers  are  tn-day  agreed  that  in  tim  ailvaiiced  stages 
therf*  is  no  ft^ver,  and  tliat  tlie  temperature  may  l>e  subniTinal:  tliis 
last  symptom  always  indicates  a  Henmis  condition  and  tlie  apprnacli 
of  death.  The  same  unanimity,  however,  dues  m'l  exist  in  relation 
to  the  possibility  nf  fever  at  the  outset  or  during  flic  firststa^;es  nf  llm 
disease.  Very  reo-ntly  A.  Beulley  wrotrt  that  "the  temperature 
charts  are  of  interest  fri)m  their  negative  results.  In  no  cjise  could 
an  onset  nf  lu'ute  symptoms  have  been  foretold  In  the  ohservatiims  of 
the  lemi>erature  chart.  It  is  essentially  a  imii-felu'ile  disi'iise."  To 
Pri)fessnr  Hiiraiva,  of  Bahia,  belongs  tli'i  meritof  having  called  atten- 
tion very  positively  to  the  pxiBtj?nce  of  beriWrric  fever,  and  ho  has 
described  with  accurai-y  the  acute  febrile  forms  nf  tlie  disease 
observed  by  him  during  the  Paraguayan  war.  Later  observations 
liHVft  shown  the  possibility  of  a  febrile  t^'mperature  indejiendenfly  of 
complications  during  the  course  of  lieriberi.  .\ccording  to  Schutto 
the  temperature  varies  considerably  ;  sometimes  wo  nliserve  ciuses  free 
from  fever;  others  exhibiting  a  frank  febrile  condition,  chiefly  in 
ncute  forms  of  the  disease ;  then  the  fever  is  continued,  attended  with 
thirst,  exaggerated   palpitations,   dyspna-a.  and   prostration;  some- 
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tiiDOS  tbft  febrile  temperatun?  and  iii>yn'siik  alt0n»l«.  From  what  I 
have  obflGPp'od  niywU  I  ooncludo  that  the  fever  id  lieriberi  is  incrn- 
staut  and  very  irregular  aa  to  apiM.>aruu<.-«,  duralioo,  ami  type.  In 
Bome  imtientM  the  <1i8oaso  riiDH  ita  counta  from  heKinmiiK  to  find  witb- 
rml  fever;  in  otheru  there  in  fever  whenever  acute  ftxacatfaatioM  ol 
the  svDiptomii  ucvur  during  tho  fin^t  stages.  The  fever  m*r  ori 
not  l>o  preceded  by  cbilla ;  it  tnay  hut  one  or  more  darn,  the 
aturo  risiug  to  alxnit  39.5'  C.  (103.1'  F.) ;  and  the  ffbril.^  tvi»i 
!»  continuous,  remittent,  or  intermitteut.  In  ni(wt  raavH  the  ttm 
occurs  during  or  ju8t  aftt^r  the  initial  stage  of  beriberi.  Patimls 
state  that  the  numbti««a  and  other  Rytu|itoniH  apponrvd  after  anatlMl 
of  ivvvr,  or  that  ft  fi'w  ihiys  aft«r  ttie  api>0Anuioe  of  thoM)  xy  aijitni 
they  had  fever.  When  it  occura  during  the  initial  phase,  the  fenrii 
oftou  aupiii)«te<l  to  Ut  dm>  to  a  cold  or  ti>  a  gaatric  iudi>t{HHiti'>D,  aal 
when  beriberi  in  cotifii-mnl  and  the  pntieut  demaudit  modii'al  atlea- 
tion,  he  often  fortteta  to  refer  to  that  fever.  P.  Mamon.  la  Hoi^^ 
Kong,  had  the  opportunity  of  watohing,  in  a  ainall  number  of  attaeb, 
the  developmt-iil  of  herilteri  fitmi  ita  romroeocement.  The  itttttRDti 
had  been  admittod  to  the  ho«pitnl  for  variotw  Dou^ebrile  snrgiol 
diaeaaea.  Aa  a  matter  of  roatine  the  temperature  waa  n^golutr 
lakou  uight  and  morning  ft>r  nouiu  time  boforo  beriberi  decLarad  it- 
aelf.  They  were  <|uit«  free  from  ferer  on  admissioD,  and  for  a  n»- 
siderable  period  tliereafter  showed  no  sigtm  of  beriberi.  Smtm  J 
the  hospital  ]uttii>nta  won-  affectotl  by  thi>t  diw>aM>,  and  in  eaifcef 
them,  soon  after  the  appearance  of  the  premonitory  num1ioe«gi,  fhnv 
4KVurrea]  more  or  Ie«8  marked,  somotimee  Mver«,  pyrsxia,  pncvM 
by  rigons. 

The  U'xid  in  itnt  alwaya  foDiu)  to  Iw  altered  in  beril>eri.  Wiwiudi 
observed  that  the  blood  eorpum^leti  are  not  amnged  in  rooleaai  m 
in  healtli ;  that  they  exhibit  a  great  numlier  of  crenate<)  forma,  tti 
that  certain  brilliant  groups  are  found  in  the  blood:  beaidM  thi* 
diaonlera,  he  alwaya  observetl  a  eomttant  hypoKlolmlia.  Aennip 
obBer^'Bl■onH  made  afterwards  in  Brazil,  Japan,  and  Java,  es|«eaflLi 
by  itlartinH  <Wta,  Ma^iil liffli-:<,  W.  Taylnr,  and  Kykman,  ahowad  lk*t 
beriberi  has  nothing  iThaterer  to  do  with  anemia.  The  lattor  mf 
be (^iwrved,  however,  in  Iheadvaucwd  8t»gi>«o(  the  (ti»«aap,iksaew- 
sequence  of  it  or  owing  to  a  roroplication — malaria,  ankyl(«fc>BUa«k 
etc.  Ah  a  rule,  we  may  say  that  in  Wriberi,  osikiocially  in  Hm  fint 
stages,  there  is  no  dimitintion  in  the  number  of  red  c<irpiwdH  oeo- 
cetif)  of  the  whito  ones.  Tlie  red  corimxcleH  amuige  themaelfW  b 
rouleaux;  there  ia  no  oxcc«a  of  crewited  corpnadea,  ujcine;lai,<f 
Itnuialea. 

The  pube  in  beriberi  ia  anbject  to  great  variationa  in  diAf^al 
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intieota  and  iu  th»  same  jiatieut  iit  lU&ereut  HiueK,  hnt  tlieso  viiriu- 
tiona  sro  iiUnvii  iu  liuriuony  with  tiiG  ciLtdiito  distiirbaiK'es.  In  Rniuo 
vara  caaos,  at  tlio  outset,  the  pnlHw  luu^v  bf'  lull,  strong,  Jiiul  alow ;  the 
ntunber  (if  Iwnts  ia  iht'U  Iwlow  the  tinniinU  this  fact  coiiicidfit  with 
ail  iiiorcitse  nf  the  ci luti-WL'tili-  epPryy  of  thii  m_voOiil'(liili;i  iiiul  a  mare 
pronounced  impulse  of  the  heart  ai>es.  In  most  cB»eB,  however,  thn 
i-saminatiou  of  the  ]iulpie  rIiowh  that  the  djuaiiiic  coinliliou  of  tlie 
circulation  is  one  of  reluxi-il  arterial  and  vasoaiotr^r  tt'iiftiou,  with 
(limiuiKLed  cardiac  power.  Weruiidi  dpumustratod  with  numerous 
B|>liyRino(,TaiihiL'  tracin^H  that  during  the  whnle  c(jiii(.i>  of  tht^  diseiwo 
the  tt-nsiim  iu  thn  iirti-riiil  syslein  rprnaius  low.  Inil  riHcw  iii  i-ouviir 
lescence,  Taylor  descrilieB  tli©  jaiUe-t racing  in  Iwrilieri  an  lieiug 
clmracterized  liy  :  Oi)  very  ainKIeu  ami  high  upstroke;  {li)  preL'i]iitous 
dest-eut  from  the  apex  oE  the  jierciission  wave;  (i')  (liurutiHiii.  Tlia 
sudden  Mud  liigii  upstroke  inilieateK  ranliac  oxciteuient,  the  pre- 
cipitous descent  diminished  vasomotor  tone.  Iu  Home  east'.s  the 
piUue  may  lie  very  weak,  irregular,  and  fri'ijueut,  finmi>tiuiesn'aL'hiug 
1'tO  |ier  niiuutc;  there  is  tnin  tafhjrardia;  the  privL'ordial  impulse 
becomes  comiideruhly  weakoupd  aud  the  Biihygmograph.  nr  better 
utill  the  s])hyEmomauonietnr.  rrvealn  a  great  rcdiii-tion  of  arterial 
t^iiflion.  In  almost  all  patients  iiitermitlenres  of  the  pulse  are 
observed:  they  are  i-xcoedingly  irreguhir;  for  iustauce,  when  the 
pulse  in  counteil  sevral  times,  the  numlter  of  pui.satiouH  is  never 
found  to  lie  the  same;  there  is  always  irregularity  iu  the  iuturmit- 
teuce.  Wo  may  eouut  two  or  three  beats,  followed  by  a  pause,  imNif- 
diatrly  afterwards  live  or  nix  beats  aud  another  pause,  jiiid  then  four, 
five,  or  eight  beats  consecutively  ami  so  on  eoutiaually  varying. 

Jli'mi. — Almost  all  patients  compjiiin  of  palpilati<'iis  of  the  hi'art 
from  the  very  earliest  stages  of  the  disease.  At  tirst  palpitatinua 
occur  in  consequeuee  of  some  effort  or  exercise,  but  later  tJiey  ap|>ear 
*poutaneoiLsly,  iu  more  or  less  lasting  and  trnubieMome  paroxysms. 
In  some  patients  tliey  are  attended  with  a  feeling.'  of  prircordial  o])- 
pressioii,  whieji  njay  turn  into  an  attack  of  ji.ngiria  p''<'t"ri!*,  with  a 
piercing  anil  eoustrieting  retrosternal  |>ain  Hi)reailing  to  the  shoulder 
nud  left  arm,  witli  dyspuo-a,  etc.  .Vlthough  Franciscfo  de  Castro 
states  that  he  has  observed  true  and  coni|'lete  attacks*  I'f  angina  ]iee- 
toris,  I  bflieve  them  to  be  exceedingly  rare;  X  have,  however,  ob- 
served  mitigat«il  and  incomjdete  forms. 

The  direct  examiuatimi  of  flm  heart  always  reveals  more  or  less 
pronouueed  alteratiims,  which  an-  perceived  from  the  initial  wbvge  of 
Iwriberi.  By  palpation  one  can  recognize  an  increase  of  the  dilTus<t 
cardiac  impulse;  in  the  last  stages  ()f  the  disease  the  impulse  io 
ofteo  foaud  to  bo  diminished,     liy   perciisaiou  oue  cau  observe  an 
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incroaeo  of  the  pr4M:onlial  clalaeBS,  which  exteods  beTotul  the 
border  of  the  sh'ruum,  rvvtwliiig  un  iDcr»a»i>  in  Toltune  of  th«  ri^ 
heart;  soiuctimeA  tht^re  ia  aUo  aii  increaoa  iu  the  area  of  cardiac  jmt- 
CttBfiion  dttloees  towanls  the  left  side. 

Obwrwr*  (chielly  l}r»/ilian>«,  who,  betler  than  anj  othcoa,  haw 
describeil  the  cardiac  HymptouiH  of  beriberi)  are  doC  agreed  im- 
cemiiig  Ui6  disorders  revcuded  hv  aiLicuttalioa  of  the  ikreoonlial 
region.  They  tneulioD  systolic  or  diaatulic  munnunt  hi.-ard  ovtx  tba 
difforeiit  valve  iiTtmn  (i(  tho  hoart,  re<la]tlie»tiou  nf  the  firnt  orseconl 
Bound,  with  a  miuumam  of  audibitilv,  dow  at  th«  apox,  nov  al  the 
bA8^,  tri|»Ie  mnmiiirt),  atul  i^nllnpiiiit  rhythn).  From  tite  ntadiiv  M 
the  works  published  ou  tho  subject,  it  tDUst  iwy  c<>nclud'<4]  that  beri- 
beri in  attendeil  with  ronfttant  canlinc  IroDblea,  amniiK  which  are  lo 
benotetl  mcKlifi cations  of  tho  rhythm  of  the  heiut  sod  quootititin 
aud  <)ualitativii  ttltiTatioiis  of  Un:  sounds.  One  )>oiut  ajiou  wbkJi  all 
practitioner  seem  agreed  is  the  accentuation  of  the  pnlmonar7  sMond 
Heuud,  obt»fiir\'e<l  fur  tlie  first  tiiiio  by  Franc4t*«>  d«  OMtio.  of  Bio 
de  Janeiro.  Sehlom  ia  a  case  of  beriberi  seen  without  the  pwaPOl 
of  tliix  cardiac  hi^u  from  the  i-ery  oatset  of  tha  disMso.  and  this  t*n- 
fltilutes  a  good  element  of  differential  diagnosis  between  beriberi  and 
the  other  forma  of  jHiIyiit-nritis. 

The  other  phptical  signs  revealed  by  anscuttation  of  the  preaw> 
dial  region  vary  vscoi-diiigly  in  the  same  and  in  different  paliaBiL 
In  many  canes,  during  tbe  entire  erotution  of  the  disease,  the  aooui- 
tnntiou  of  the  socoud  jmlniouary  sonnd  is  the  only  altwrstioD  heard. 
In  some  patients  rounuars,  usually  of  meeosystolic  or  systolic  Au- 
■ct«T,  coiniiyf  aud  going,  aro  heard  over  tbc  dilTcrvut  valw  airaa  ef 
the  heart,  almost  all,  howei'er,  hanog  their  masimnm  of  amlibiUtr 
iu  the  tliiixl  intercostal  s]micv  a  few  centimetre  ab'n'e  the  t>>>iut  *A  tha 
apes  beat.  They  are  almcdt  all  soft,  superficial,  with  restricted  ana 
of  propagation,  disappearing  when  the  patient  is  in  an  «i«ck  poftsn^ 
which  shows  them  ti>  be  extracanliac.  In  the  more  wlraiMrxNl  sla(« 
of  thu  disease  there  is  often  heard  iu  some  (natieuts  a  soft  and  blow- 
ing  systolic  marmur,  with  maxuuum  differential  intensity  at  the  low 
end  of  tho  sternum  or  luljacent  costal  cartilages,  and  with  direettce 
ai  propagation  upwanU  and  to  the  right.  Tliia  mumiur  iodMafaa  a 
rohtti^'e  tricospid  incompelenoe,  consecutive  to  the  dilatatiaoof  tfce 
right  ravitieit  of  the  heart.  The  rednplioation  of  the  aecond  oanliar 
sound  is  iu  my  opinion  more  freqnently  obnerred  in  beriberi  than  are 
the  murmurs.  This  nxluplioiition  is  better  peroeivod  at  the  baae  of 
the  heart,  at  the  end  of  iuHpirntion  and  lH>ginuiug  of  expintloa. 
and  always  ooiondM  with  the  aeoenloation  of  the  pnlmonary 
aound.    Dr.  Almeida  Magalhaes,  who  studied  it  carefolly. 
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that  there  is  always  precedeoce  of  the  aortic  souutl.  I  think  this 
Asscrtiou  rather  ubsoluto,  nud  I  believe  that  we  cilii  observe  some- 
times  jireceiieuee  of  the  aortic  nouiid,  soiuetiiues  tbut  of  the  pulmo- 
nary 8ouD<l,  according  to  the  comlitioiiH.  Ah  to  thu  rpiliiplicalioii  of 
tlie  finitsouiKl,  mot  with  iu  beriberi  by  Tones  Homem,  Silvii  Lima, 
ami  F.  <le  Castro,  I  thiuk  it  very  rare;  at  least  I  liave  never  hiul  the 
<ijip(^>rhmity  to  observe  it.  Like  the  murmurs,  tlie  reiliiplii'atinns  are 
Tery  unstable,  appearing  and  cliaappeariiin  in  the  same  patient,  sunie- 
times  lasting  lioui-s  and  sometimes  as  lona  as  several  weighs.  Some 
Brazilian  writers  consiiler  the  galloping  rhytlim  as  one  of  the  canliae 
symptoms  of  beribori;  from  their  descriptiuii,  however,  it  in  to  be 
inferred  that  they  often  confounded  the  galloping  rhythm  with  the 
reduplication  of  the  fii'st  or  second  sound.  I  have  never  observed 
the  presrstdUc  gallnpiug  rhythm,  witli  niuKimnm  aiidil>iHty  in  the 
regions  of  the  middle  ]iart  of  the  left  veutricle  or  in  the  region  of  the 
apes,  which  forms  a  part  of  the  symptomatology  of  the  iritiTstitial 
form  of  Bright's  disease.  Indeed,  I  liclievo  that  wlien  it  exi.sts,  it 
always  indicates  some  complication  or  the  presence  of  a  coucurront 
disease,  ln'cause  l>eril»ori  does  not  jrossess  tlie  conditions  necessary  to 
itrt  develo]>meut,  that  is,  increane  of  tension  in  the  great  circulation 
and  diminution  of  tonicity  iu  the  left  ventricle.  The  prcdiaKtolic  gal- 
lop or  light  gallcjjj.  however,  with  niaxinnmi  audil'ility  at  the  lower 
end  of  the  sternum,  may  be  found  in  the  course  of  biriberi  iu  some 
coReH,  as  waa  remarked  for  the  tirst  time  by  Almeida  Magalhiles, 

Canliac  troubles  in  beriberi  are  not  easy  of  explanation,  and  their 
mechauism  cannot  Ik;  said  to  be  perfei'tly  established.  Souu'  writers 
eoiisider  them  nil  «nbordiuated  to  neuritis  of  theviigiiH;  Niua  Roil- 
rigues,  without  denying  the  influence  of  alterations  of  thri  vagus,  be- 
lieves that  the  lesion  of  the  ay m pathetic  i«  tht>  jiriui'ijial  factor  in 
the  cardiopathies  of  beriberi.  Dr.  Almeida  Magallules  has  i-ecently 
proposed  a  somewhat  ingenious  explauation;  In-  considers  tlie  in- 
creaaft  of  the  tension  in  the  pulmonary  circulation  as  the  starling- 
jKiint  of  the  cardiac  troubles,  this  increase  In'ing  reveiileil  by  tli" 
iici'eutnatiou  of  the  second  jmlmonary  sound,  by  the  rednjilii-ation  of 
the  sei'ond  sound,  and  by  dihitation  of  the  right  cavities  of  the  heart. 
He  ItttUeves  that  the  jioison  irritates  the  thoracic  ganglia  and  the 
nerves  which,  branching  otT  from  tlieni,  are  distributed  to  the  vessels 
of  the  lungs;  the  irritatinn  is  atb-nded  with  vasoconstriction,  and 
eou8e(|UeDtly,  with  increase  of  teusiiui.  This  irritation  theory  seems 
acceptable  only  iu  the  fir.st  Bt;iges  of  berilH'i'i ;  iu  the  more  advanced 
Btages,  or  during  acute  exacerbatioiw  attended  with  grave  disturb- 
ances of  the  circulation,  it  is  not  sufficient  to  explain  the  symptoms 
and  lesions  observed.     On  the  other  hand,  the  in-itatiou  of  the  tho- 
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racic  ganglia  is  not  Bufficieut  to  ezplaiu  all  the  dittonleni  nf  lb«  nanliae 
rbythm,   the    irregularities   aad   int^rmitb-uci^A    of   the  palae^  lor 
instance.    Bosiduij  thirt,  thi<  irribttiou  vt  tli4<  gHiiglijt  iumI  aenw 
protraetod,  it  is  to  be  aappoeeil  capaUe  of  causing  the  l 
and  ulterior  de^tnictioD  of  thvm,  and  tht^n  vA«odiUtatioD  would 
the  pUurt^  iu  tlie  luugR  of  the  priumry  t-aHoconfltriction.     Tbe  r**V_ 
logical  physiology  of  tho  cardiac  tronblm  in  bonbon  U  jnam 
than  it  Reeinn;  it  8hould  be  nought  in  the  alteratioos  of  Um  •; 
thetio,  tho  aiit<jmotor  ganglia,  and  the  pneomoguatric.     Wbeo  mtjty 
carditifl  exialA,  either  due  to  the  direct  action  of  Ilia  l>eriberio  jioiwi 
on  tho  cardiac  luusclea  or  couttocnttvo  to  alterations  of  tbe  Doms,  it 
explains  some  of  the  tronbleti,   among   them    the  right  [tyll'*i''m[ 
rbj-thu. 

Digfuflve  (hnjana. — In  a  great  number  of  canes  of  beriberi  tba  ap- 
petite holds  out,  and  the  digeutivu  functions  are  Cairly  «-»l]  perfomMd. 
There  may  be  observed,  however,  from  tlie  beginning  of  tlie  dinMMa 
loHs  of  a]ii>vtit4>,  a  furred  tongno  with  loss  of  its  epitheliom,  Bianai 
vomiting,  and  diarrho-a  or  oonstiitatian,  th«fle  two  synptoma  bung 
tiablo  to  alturaale  iu  the  same  |>atienta. 

The  liver  and  npleeu  remain  normal  daring  the  greater  pari  tA  th* 
erolutiou  of  the  diseiuie,  and  when  tiiey  are  affected  tlie  imdiMtif 
ia  to  \ye  found  iu  a  coiu]ilicatiou  foreign  to  the  beriberi.  In  tbe  wan 
advanced  stages,  however,  the  liver  is  often  found  increased  iDVohnt 
and  tilightly  iiaiufnl  on  pn.'^sure. 

(iemlourinary  (>r<faita. — In  ftome  patients  then  is  a  dimi&ntiaa of 
xenaibility  of  the  mncona  membrane  of  the  bladder;  there  isadMQ^ 
to  urinate  only  when  the  bUdder  ia  very  full ;  others  find  aone  ^i^j^H 
enlty  in  urinating,  owing  to  a  alight  |>amii»  of  tbe  bladder,  or  Ia 
weakness  of  the  abdominal  muaclefl;  others  complain  of  a  Inrniag 
eengation  and  even  ahar]!  cutting  pains  along  the  entire  oonne  of  th> 
urethra,  during  the  passage  of  the  urine.  In  the  majority  of  caMi^ 
howL'ver,  this  function  is  not  affected. 

The  urinary  aecretion  is  often  diminished ;  in  some  patjents  it 
tho  (I'doitiatous  forms  of  berilK-ri,  it  may  lx>reduce<l  trtflOt)  urSOOgm. 
a  day,  and  maj'  even  be  oomiiletely  suppressed,  constituting  tn« 
anuria.  Wlionever  this  hapiiens,  the  gmtieut  exhibita  aymptoox' 
anemia,  which  will  be  the  more  intense  and  rapid  tbe  gmater  tb 
decrftaao  of  uropoiesis.  Fr&ucisco  du  OMtm  was  tho  first  wiils 
to  call  attention  to  benberio  unnmia  romiuR  od  witbont  |>recedtnt 
albumiuuria.  The  dimiuutiou  of  (he  unuary  secretion  and  aaaiiaiB 
beriberi  may  be  due  to  a  great  reuou«  congeation  of  tbe  UiImjB 
detenniniog  a  compresaion  of  the  urinary  dncta  and  tbe  affaMl 
arterieo;   lliia  venous  congestion  ia  in  its  tarn  cauMd  by  tba  la* 
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art«rinl  tfiuaiou.  But  tlie  arterial  teiision  is  not  always  so  low  as  to 
be  able  to  provoke  a  venous  couj^eHtion  of  the  kidneys  sufficient  to 
produce  auaria.  NJuii  Ri>dri^te»  believes  tLat  Iwrilxrric  auuria 
is  due  to  an  u'dema  of  vasomotor  oriyiu  of  tlie  corticnl  ]iortinii  of  the 
kiduors,  and  sitii-e  the  tissues  at  tliis  i>oiut  are  iuext^iisible,  the 
oedema  exercises  com]irest)iou  ou  the  tifferout  vessels,  deterniiuiug  an 
exudation  in  the  ducts.  This  explanation,  which  was  proposed  by 
Renant,  «!  Lyons,  to  account  for  the  false  renal  im|)erjiii:;a)jilities 
nf  intvrstitinl  nephritis,  seems  to  mo  worthy  of  acceptant'u  in  1*6- 
latioQ  to  beriberic  anuria.  The  polyiiric  criseB  that  often  suc- 
ceed the  complete  sup])ressiou  of  the  urine,  the  elimination  during 
them  of  great  quantities  of  ureji,  and  the  constant  imi>licatinn  nf  th» 
sympathetic  nerve  in  mixed  and  dropsical  forms  of  beriberi,  are  an 
indication  in  favor  of  renal  ledema. 

The  urine  in  beriberi  is  usuiUly  acid,  its  density  varying  according 
to  the  greut<T  or  leas  amount  secreted;  it  dejiosits  sediiiii'til,  is 
slightly  colored,  and  contaiuH  almost  always  a  Hmalh'r  jiercentage  of 
urea.  Albumin  is  absent  in  the  ^;reat  majority  of  cases;  when  found 
in  the  urine,  its  presence  sliouhl  l)e  attributed  to  an  accidental  com- 
plication, or  to  an  iuterciUTeut  disease,  or  to  a  blood  ata.si.s  in  the 
last  |>eriod  iu  ^rave  coseB.  Not  infreijueutly  the  disappearance  of  the 
(edema  coincides  with  an  abundant  diuresis. 

The  Ix-riberic  i>atient  treipii'iitly  losi'S  all  sexual  desire,  and  dur- 
ing the  whole  evolution  of  the  disease  there  is  a  sensible  decrease  of 
sexoal  potency,  siimetimes  reaching  a  ^tate  of*com|jh-te  impotence. 
Women  complain  of  meustriial  tinulili'H.  tli"  How  being  soiuelimes 
less  abundant,  snmetimes  delayed,  auil  som<'times  even  sujipressed. 

Imiiijh, — Besides  the  syiii|)tonis  indicative  i>f  ]iidiiiouary  cedcnni, 
the  exaiTiination  of  tlie  lungs  in;iy  reveal  the  esiwteiice  ()f  others, 
which  denote  respirftt<iry  trouble  independently  of  serous  inliltration. 
After  the  slightest  exercise  the  breathing  beccuni's  irregular,  hurried, 
panting;  sometimes,  aoon  iifter  the  initiaJ  iihenom-'Uii.  there  is  dysp- 
noea, which  IfecnnieH  nipiiljy  worse;  Ihn  breathing  iu  a  short  while 
becomes  diaiihragmatic,  afterwards  the  diaphragm  is  afl'eeted  In  its 
turn,  ami  the  patient  ilies  suiTocated,  At  otln-r  limes  the  dyspmea 
comeA  on  iu  attacks  coinciding  with  cardiovascular  troubles,  accom- 
panyiug  the  paroxysms  of  angina  iiectoris,  or  wheu  the  ffeliug  of 
constriction  known  iia  the  beril>eric  \ielt  Iwcomes  aggravated.  Fi- 
nally, in  many  cases,  the  putient  is  lakeii  during  the  night,  or  even  in 
tlie  <hiy,  with  violent  iits  of  sutt'oration,  similar  to  astliiiiatic  dysp- 
ncea,  which  yield  rapidly  to  hypoilermic  injections  of  mnriihiiie. 

.5^/".— Tlie  secretion  of  sweat  ilintiiiiKhes  considerably  .'mkI  totally 
disappears  iu  some  cases,  the  skin  ln'ing  dry,  rough,  aud  corky.     In 
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tr«^L:J7    >^^:i>-  k3xbor«    iaiv  adiniUed    new  clinira]  vuiHiw. 
f  fa/^iiL^ivti  drsrritni  a  [lolTSftnoas  fonn;  OrMrbeck  (I@  Meyer  a  «>■>• 
Tni-iir*?  f'lrm .  ScL*^Jie  rocaaden  the  srtni>tom3  of  Ikeriberi  snscep- 
tlMi  '-t  ifT<-q)>iiiK  in  tnar  different  ways,  cc«>stitiitiii£  four  clintal 
Vtrmi:  'It  thf  atiUli'inu;  (3>  the  atrophic  form;  (3)  tlie  (lrop«iral  or 
liTilfnatrfit'l''''  f"nn;  '■*»  the  acate  pernicious  form.     Corre  is  stiB 
morn  c'fufnwl  lu  (iMrnldu);  the  hy{penuMite,  acnle,  sulMicutes  (rhrODic 
and   Ml>ii<>miiil   fomiM,   «^ithor    Himjile,    awtociated,   or    complicAt«d 
Wnniicli,  in  u'Mitinn  to  a  gnliopiugknkke  termiiiittedby  death  vitliii 
ifnir  IiniirHnrilfiyM.  nvuKiiiz'^tiiilKU'ijteamlphmnic  formB.    Afte-tH* 
imwttiK'itKtiiM  "f  l'"k>-]|jtii'iiiK  nml  Wiuklor,  (.'onfirmod  in  Brazil  ai 
'apuQ  by  miiiiy  '^tliur  olwbrvuns,  it  is  no  longer  permissible  to  adn 
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vitlmnt  <1iBcu88ion  the  so-cjiUeil  Lyjieracute  and  acute  forme.  In- 
deed, the  Dutch  savaiita  have  ahowu  most  clearly  that  beriberi  is  a 
chrouic  disease,  developing  at  first  slowly  ami  exhibitiug  at  a  latt-r 
period  of  its  evolution  itciite  iiggravations.  XTuder  these  cii-cum- 
stanccii,  the  greater  or  lesa  rapidity  of  developmeut  muy  constitute 
at  ta<mt  a  clinical  variety  and  not  a  8|>ecial  form,  since  in  all  stages 
of  the  disease  may  be  olisei-ved  tho  liyppntcute  or  acute  UKgnivatioii, 
now  limited  to  a  gnrnp  of  symptoms,  now  general  thnjuj;hout  the 
eymptomatologj'.  As  reganls  the  com-ulsivo  btiriliori  of  Overbecck 
<le  Meyer  I  consider  it  a  mere  viiriety,  since  the  symptoaw  that  char- 
acterize it  are  observed  during  a  limited  stage  of  the  evoiiitiun  of  the 
disease,  lusting  generally  a  short  time,  and  do  not  tliei-etore  com- 
bine the  indispeuKable  rei|uisit'>s  in  uosology  to  constiliitH  a  wpecinl 
cliuicul  form.  I  may  way  the  same  iu  relation  to  the  polysarcourt  Ijeri- 
heri  of  Oudenhoveu  and  the  so-called  gjwtrii',  cardiac,  piilmouarj', 
tir»mic.  and  other  fonns  of  other  authors. 

The  claasitication  of  Silva  Lima  dt-MHiTeM  to  be  retained,  lis  1>eiug 
that  which  best  corresponds  to  the  necessities  oF  the  diagnosis;  and 
tbat  which,  with  the  greatest  fidelity  and  simplicity,  embraces  the 
Qomeroiis  clinical  f>-atnres  of  the  disease. 

The  Ixiginning  of  lieril>eri,  whatever  be  the  clinical  form  it  after- 
wardfl  assumen.  is  always  represented  by  the  symptoriis  I  have 
described  a--i  forming  juirt  of  tlie  initial  stage,  This  stage,  the  dura- 
tion of  which  18  very  variable,  being  over,  the  prevalence  either  of 
aenxori motor  and  atrojihic  symi't^ims.  or  of  o.nlemiw  and  scroua 
pffusionw,  witii  gnxvo  disturbance  of  the  circulation,  or  the  awsemblagn 
in  one  patient  of  all  these  disorder,-!  in  imirn  or  less  eipial  parts,  will 
characterize  the  three  clinical  tonus  of  the  disease:  ]iaral\lic  or 
atrophic,  dropsical,  and  njixed,  Kach  onu  of  these  formfi  ailiiiits  of 
several  divisions,  according  to  the  ]irodoiiiiuauce  of  one  or  another 
group  of  symptoms;  one  may  describe  the  convulsive.  polyNarcouH. 
^■isceDd,  unemic,  acute  pernicious  varietii-s,  i-(c. 

The  viixei! furiii  is  the  most  frequent  of  the  three;  after  an  Initial 
stageof  somewhat  long  duratiim,  there  is  a  gradual  increase  of  nund)- 
nees  aud  of  motor  paresis,  coinciding  with  Miiontaneons  or  i>rovoked 
pains  of  the  calf  mucles,  aud  itching  iu  the  feet,  hands,  and  fingern; 
in  a  short  while  the  tendinous  n-tlt-xes  are  found  considerably 
diminished  or  even  sui'pressed,  and  llie  ciitJineous  retiesea  normal  or 
diminished;  then  comes  didicidty  in  walking  and  standing;  the 
patient  complains  of  the  belt  feeling;  the  o-dema  spreads  to  the 
liiiklefl,  to  the  instep,  to  the  legu,  thighs,  aud  face,  and  sometimes  to 
the  upper  extremities;  the  stirous  infiltration  takes  pla<'e  not  oidy 
nnder  the  skin,  but  Iwtween  the  muscles,  which  gives  to  the  legs  aud 
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tliiglis  a  roundetl  sbai^ ;  frvqiieut  uuil  troublMomo  pftlpiUtious  oonir 
Bpoutuueoiisly,  or  in  couae4]ueuc:e  of  the  8li(;liteHt  effort;  the  jiolBeu 
ime^iual  and  mtermitteut;  examluution  of  tlio  heart  ri;vcaU  tbe  tocw- 
tupA'Of  dilittatiou  wit)t  1iypertrn|iliy  of  the  right  ventricle,  iocreaMl 
flna  cd  tile  iiupuUe,  accentuation  of  t]ie  pulmotuLry  sec-ond  Bound, 
and  »ometimu8  reduplicAtioii  of  the  second  souD«l,  with  tuiuimmn 
aiidihility  at  the  base  of  the  heart;  the  patient  complains  of  fatigne 
mid  almrtuesB  of  brenth.  This  t.vi>e  of  beriberi  is  tin^  one  most  com- 
monly observed  in  Brazil;  the  symptoms  described  remain  etome- 
times  statiuuui'y  for  a  long  time;  often,  however,  th^y  present  in- 
amples  of  4;reat  instability,  now  increasing  gradually  or  suddenlv. 
now  aliatinij  in  a  more  or  less  pronouuGed  manner,  tlwo  groiriii([ 
worse  ai^ain,  and  so  on.  Acute  aggravations  are  very  fre«|ueiit  in  ilie 
iiii\ed  fnrm,  and  are  sometimes  attendeil  with  fevor  of  u  subcon* 
tiuuuus  or  remittent  type,  or  with  gastric  disorders,  or  with  fits  of 
d_\'spuiva  or  serious  circulatory  disturbances,  attended  or  not  witli 
paroxyamM  of  an^jina  pectoris.  Sudden  death  often  occnnt  darioi; 
one  of  theso  aciiLiJ  iiggraviitious.  owing  to  cardiac  paralysis  or  ti> 
iisphyxiii,  roaultiug  from  the  progress  of  the  pulmonary  cedema  or 
froiii  parosis  of  the  respiratory  muscles. 

I  had  occasion  to  observe  in  1889,  in  Rio  de  Janeiro,  a  caw  ii 
wliii-h  I  iiiid  at  first  made  a  diagnoBis  of  general  infections  poly- 
riemitis,  but  which  I  later  recognized  as  beriberi.  The  patient  was 
I'fin-ii-d  to  the  hospital,  presenting  very  pronounced  sensory  and 
mofcrr  disorders  iu  the  u]>per  and  lower  estremities,  being  unable  to 
reuijiiu  stuiuliug  or  nven  sitting,  having  pains  in  the  calvea,  snppiw- 
ainii  <i{  the  tciuliiious  retlexes.  and  great  dimiuutifin  of  the  cutaneoos 
ri^flcxt's;  tjli^lit  pulhness  of  the  face  and  Hkiu;  the  right  heart  wu 
iucroif^'d  in  volume ;  there  was  accentuation  of  the  pulmonary  s«Mtiil 
sijuiid  ;  ]>iTni:ineijt  dyspurt'a  duo  to  paresis  of  the  intercostal  matclw: 
a  hoarsLi  iiml  weak  voico.  Death  occurred  on  the  Ri-coud  or  third 
day  jiftfr  his  entry  in  the  hoHpitid.  and  was  due  to  the  progress  d 
tli<*  asphyxia,  the  diaphragm  being  paralyzed. 

Thi!  mli'm-'l'iuis  in-  i/rn/ist'-iit /ufiii  is  incoutestabl.v  the  rareirt  of  Ik 
three;  it  is  characterized  by  tlie  jirevaleuce  of  oedetuas  and  seroAU 
•  ■H'lisiiiiis  (iver  tlin  paralytic  disorders.     -Vfter  an  initial  stage  of  long 
■iuratinii,  tlie  canliuL- eym])toin3  become  more  and  more  pronoim    ' 
and  thn  u'Jema,  at  first  limited  to  the  legs,  extends  downwards 
Upwiirda,  acipiiring  iu  a  short  time  a  great  develojiment  and  as 
iug  the  projiorlions   of  true  anasarca.     In  its  invading  conrsi 
serous  infiltration  always  reaches  the  lungs,  and  may  invade  the 
^tirdiuc,  pi'ritniiinil,  and   I'lcural  cavities.     Symptoms  of  cardiac 
letial  weakueua  prevail,  the  sensorimotor  disorders  being  teUti 
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trifling.  Then  are  observed  dilatation  of  the  right  caritiea  ^>(  the 
Iteart,  atteiidcil  witli  the  iiBiiid  symptoms  of  cnrdiac  asystolia;  crisea 
of  d,v«pU(Ba,  connected  witli  iJiilmoDary  uidema,  or  delicient  reiial 
secretion;  more  aod  more  acceutuateil  dimiimtion  of  the  (jiiaiitity 
ot  urine  voided,  soinetinieB  goiug  so  fur  aw  to  constituto  nunriii. 
The  syiuptoras  that  chnnicterizo  the  ntleindtous  form  niay  develop 
on  occasion  of  an  aciito  exacerlitition  iu  a  mixed  [(crilwii  i>f  ninro  or 
le«ii  long  standing.  They  often  yield  to  treiitmeut,  and  tlio  diwaso 
oontinnes  its  course  after  thu  distrpHBing  eymptumf*  of  niriliai-  and 
renal  insufficiency  have  disappeared.  When  death  occurfi,  it  in  tlie 
rennlt  of  the  a'deuia  of  the  lungs,  hydro  pericardium,  or  iirieuiic 
tDtoxicalion ;  sudden  death  may  result  from  syncope  caused  by 
sadden  piireais  and  colla|>Be  nf  the  weakened  hmirt. 

The  ii-dema  is  not  entirely  ahsent  in  tlio  porch/fir  /'irni :  a  slight 
paffinefis  of  the  face  and  a  tridiug  U'dema  along  the  edge  of  the  tibia 
are  obeerved  from  the  outset  and  pereist  for  some  time  utter  Iho  initial 
pliase;  they  sometimes  lieeome  worse,  but  afterwurds  disappear  as 
the  disease  progresses.  SN'liat  characterizes  tins  form,  Lowover,  is 
the  great  prevalence  of  eeu9i>rim*itor  and  atrnphic  disorders.  Tlip 
motor  paralysis  initiated  in  tlie  lower  estiemities  lu'ngresses,  becom- 
i UK  worse  ami  worse;  iu  a  short  while  the  patient  encounters  tha 
greatest  difficulty  in  walking,  and  his  gait  becinnes  chanii-teristiL'; 
the  affected  muscles  iKJcome  thin  and  tin*  atropliy,  liniiti-d  lit  Jirst  to 
some  muscle  or  group  of  muscles,  tends  to  become  general.  The 
electrical  examination  reveals  the  existence  of  a  reliction  of  cnmplcte 
d^^neration.  The  atrophy  may  lie  preceded  by  phenomena  of  iiri- 
tation  in  the  mnscles,  fibrillary  contractions,  and  irioro  or  lesw  exteii- 
aivc  and  intensive  cramjis.  which  sometimes  give  to  the  disen.se  a 
peculiar  feature.  During  tho  pvolntion  ot  the  jianilyllc  form  nrute 
or  hyperacute  exacerbations  may  Im  observed,  often  terminiitcd  by 
d^wth,  which  occurs  within  a  few  hours  or  diiys.  Tn  the  hist  stagi'S 
of  the  disease  the  patient  is  contiued  tn  Ids  l>ed.  being  uiiabli'  to  make 
a  step,  and  in  a  slate  of  cKlraordiuary  emiiciation.  Notwithstanding 
the  paralysis  and  the  great  atrophy,  the  functions  of  organic  life  are 
usually  well  exccitti'd;  the  appetite  may  remain  good  or  be  slightly 
diminished;  the  IkiwcIs  act  regularl>' ;  the  urim-,  normal  iu  f|uaiitity, 
loos  not  contain  albumin,  but  in  voided  with  some  difficulty,  owing 
o  jiaresis  of  the  abdi)miual  muscles;  the  senses  uf  sight,  hearing, 
mell,  and  Ijisto  are  usually  spared;  and  Ihe  cerebration  would  be 
.^rfectly  good  but  tor  tin-  more  or  lesn  proimunceil  impairment  ot 
lemory. 

It  deatli  does    not   occur,   nnniths    elapsi-    iM'fon-    tin-    atrophied 
msclcH  regain  their  physiological    integiity.  and    many  of   them 
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remain  useless  forever.  Tlie  caubs  of  death  is  in  most  caaM  soflocft- 
tiou  more  or  less  ra])iill3'  develujieil,  owiug  to  tlio  {luntlysis  of  ths 
diaplirtigia  aud  of  tlie  iutercontal  muscles,  or  to  a  lesion  of  the  vakils 
aii.1  its  ramifications,  or  even  to  pulmonary  tedemii. 

-Vudersou  gives  a  gixwl  descrijition  of  the  symptoms  that  often 
]>r(*<'i-.le  death,  occurring  during  one  of  the  acute  or  hyperacute  par- 
oxysms iu  beril»eri.  He  writes:  "The  grave  symptoms  may  n|>i>ear 
witlnmt  warniug,  iieiirly  always  devploping  in  the  course  of  a  sub- 
acute or  chrouic  attack.  A  patient  comes  ondf  r  treutitieut  for  kikkU 
of  appareiitly  an  ordinary  character;  he  is  usuallr  strong  aoil  well 
itiiurished,  has  no  sign  of  noiiemia,  (lud  Utile  or  uo  itxlema;  Hit  dis- 
ease llro^;reB8es  in  the  usual  manner,  and  no  evil  ia  anticipatnl, 
when  suddenly  rapid  action  nf  the  heart,  sti-ong  pnlsatioa  in  tbe 
neck,  and  difficulty  of  hreatliiug  appear,  with  a  distressing  pain  to 
the  nbdiimpu.  8oon  afterwanls  tiie  patieut  vomits;  and  wLtlo  ui 
oliservf-r  unaccnst»iiued  to  see  the  disease  still  apprehends  uo  dangM, 
the  Japanese  doctor  recognizes  the  commeutiemeut  of  'sliiyiHhiu'  nnd 
predicts  that  the  man  will  surely  die.  During  the  next  few  hours 
the  lireathiug  becomes  more  embarrassed,  the  pulsations  of  Uie 
heart  luoro  aud  more  accelerated,  ami  vomiting  occurs  from  time  to 
timi'.  Tlie  patleutcan  liedciwu  no  longer;  he  sits  up  in  bed  orl<««« 
restlessly  from  ouo  position  to  another,  and  with  wriuldetl  brow, 
staring,  anxious  eyes,  dusky  skin,  blue  parteil  lips,  dilate]  noetriU, 
throbbing  neck,  aud  laboring  chest,  presents  a  picture  of  the  moel 
terrible  distress  that  the  worst  of  diseases  can  indict.  There  is  O" 
intermission  even  fur  a  moment,  and  unless  active  treatment  lie  at 
once  resorted  to  the  pulse  fails,  the  temperature  sinks,  and  at  lengtli 
th(^  brain,  paralyzed  by  the  carbonized  blood,  l>ecomea  insenitible. 
leaving  the  dying  man  to  pass  his  last  moments  iu  merciful  nnooif 
sciousuesa. " 

Duration. 

A  disease  with   a  clinmic   course,   subject   to  acute  paroxTsnw, 
many   of  which  are  t6rmiuate<I  by  death,  being  sometimes  rapidit 
cuvd  wheu  the   jiatient  changes   hia  residence,  at  other  times  it- 
niiiiiiing   statinuary    for    a   long    period,   or    growing    worw  vmt 
slowly  when  the  patieut  remains   iu   the  endemic  centre,   lieribi'" 
has    a   vavhible  duration,  which    may   be   computed    botwocu  fi> 
Weeks    aud    two   yesirs.     Cases    of  over   two    years'    clnratiou    !»■ 
Ixjou  meutiiiiiod;  I  Itelieve  that  in  these  cases,  as  well  as  in  mi 
ol  those  which  have  a  duration  between  one  and  two  yean,  lb- 
ftro  reftl   n^aiises   of   the  disease.     Belapses   are   very   frerjoent 
beriWri;  sometimes  three,  four,  or  five  occurriuj;   iu  the  sumo  . 
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ti«nt;  there  are  persons  who  exhibit  »yiupti^iim  of  tlio  disease 
every  time  they  return  to  the  endemic  centre,  and  are  compelled 
to  leave  af^ain  at  once. 

Pathological  Anatomy. 

The  boriberic  cadaver  presents  varioiK*  aspects  according  to  the 
predominant  ctiuicnl  furiuB  niid  t^i  t)ie  iilteratiims  that  were  the  cause 
of  doutli.  When,  duriotf  life,  the  paralytic  and  atrophic  form  pre- 
dominated, the  bmly  may  appear  iw  leau  fis  in  i>ro^;reHsivo  mnacidar 
atrophj".  These  cases  are  u<.it  wiy  niiiueroiis,  however,  muMcular 
atrophy  and  i)seudohyi«rtrophy  often  beinj;  asHnciated,  accompanied 
with  alight  o.-ilema  of  the  Inwer  limits  andsweliiui^'of  the  face,  Wlicn. 
durin)^  life,  the  dropsical  form  ]jredumiuated,  the  hudy  [jresentw  an 
OHjiect  Bimilar  to  that  which  i«  oliHerved  in  iiidiviihuils  liavin^'  died 
from  Brinht'H  diHease;  it  an  iucirtion  is  nmde  in  the  wliiii,  tlie  pres- 
ence of  serijus  fluid  in  xrejitJ^f  or  less  almitdiiLce  may  lie  recoj;nized 
in  the  Hubcntaueoiis  cellular  tissue,  anil  in  find  between  tlio  mnwek's. 
If  death  waH  viiileot,  owiuj,',  for  instance,  to  the  wuilden  arrest  of  the 
heart's  actiim,  or  to  paralysis  nf  tlifl  respiratory  muscles,  the  yiainfnl 
agony  remains  stamped  on  the  featim'.  The  face  is  swollen, 
cyanoncd,  the  eyes  appear  remly  to  start  from  their  socket-s,  ecchy- 
mosea  are  seen  in  the  conjunctiva',  the  ju^uhir  veins  rcaeniHe  tliick 
blue  conls  under  th(j  skin,  thu  month  remains  half  open,  uud  the  lips 
are  covered  with  frothy  i^aliva. 

Tlie  pnst-iuorti'm  examination  ott<'n  reveala  the  presence  of  elTu- 
siona  in  the  serous  cavities.  Proiwy  nf  the  pericardium  is  constant; 
PekeUiarin^  in  C<i  autopsies  found  little  fir  no  serositx,  twice; 
fromaO  tofiOgra.,  2()  times;  from  50  to  IDO  ^-m..]:!  tiniGH;  fmni  ILMI 
to  250  gni.,  17  tiincM ;  and  more  tlinn  '250  gm.,  1'2  liiin'H.  In  tln-sjitue 
tmmlter  of  autopsies  he  found  hyilrothorax  14  timess  and  ascites  'J 
times.  (Edema  of  the  lungs  is  nko  lre(|uent;  PekelliarinK  observed 
it  2:j  times. 

Allerations  uf  the /""/■/ are  coustjint  in  Iwrilieri:  then- is  ahvaya 
hyiiertniphy  of  the  right  ventricle,  attended  with  dilatation,  which 
may  assume  a  fearful  cliiinicter.  The  left  heart  is  aUo  found  hyjier- 
tjophied  and  dilated,  but  to  a  less  dejovi-.  Scheube  in  his  examina- 
tions found  the  dilatation  of  the  ri^ht  cavities  of  tbn  hf-ai-t  70  times 
in  100:  dilatation  of  both  cavilies.  "20  times  in  11X1;  Iiypertrophy  of 
the  left  ventricle, '2.")  times  in  UMl;  ]i\  pertro]i]iy  of  lioth  vi'LtriclcM,  20 
times  in  100,  Baelic  always  found  the  heart  increased  in  volume,  the 
left  veutricl"  thickened  auil  Ihe  riijlitoue  diliileil.  Pekelharing  never 
fouiid  a    beriberic   heart   weighing  less   limn  '250  gm. ;    in   hia  64 
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antnpsies  the  heart  weighed  from  250  to  300  gta.  in  o  caaea ;  trma  ■ 
to  350  gm.  ill  42  caaes;  from  350  to  450  gm.  in  IT  caSM.     la  thalM 


3f]Dt 


autoiiHieH  I  have  ])erfurincd  1  have  alnatn  found  a  gnmi  ii 
tho  volume  of  the  heart,  hypertrophy  and  dthitaticm  (d  the 
ventricle  jirMlomiuntiiig.  8vh«ii)Mt  d«>fliTili««  a  tatty 
tliu  h4»»rt  of  A  di^tiiK'tivti  oharact4^^,  aud  thioka  it  is  always  i 
to  a  neuritis  of  tho  \'agu)i.  The  degou«ratioD  is  diffiuto] 
heart  iiiiinde,  and  affet^fa  the  n^ht  ventricle  more  than  the  le& 
Pereira  and  Lac-cnhi  always  found  this  fatty  dDfiC''Ot*nitiotL. 
aayit  it  is  not  connlant.  Pekelharing  asserts  that  fatty  altetatiMi  <:' 
the  heart  is  soldoiu  observed,  and  that,  wheu  it  doca  v\mt,  it  H  lajr 
alitflit.  Baelz  Haya  he  nenu*  met  with  it,  and  tlisl  Iha 
sooiio  always  n.>vttuU  a  ritry  clear  Htrin^oD  of  the 
fibres.  He  found  in  the  heart  of  boriberics  i>oints  of 
myositis,  with  dilittjition  of  the  lyniiiliatic  spaces  by 
coa^a.  Scheabe  in  two  cjisee  found,  in  the  cudiae 
es|>eciu]ly  in  the  right  veutrichi,  iofiaminal'iry  allnrsti'nis, 
in  small  disseminate  foci,  [)iartly  in  diffuse  interatitial  iufillzv 
tioii,  rtwrnbliug  diphtheritic  intenititiul  myocarditis.  lAcetda  <1^ 
scriltes  more  or  leas  extensire  foci  of  degeneration  and  eircamacribid 
iiitlaitimntory  luetiN,  the  last  appearing  in  tho  layers  mareat  to  (he 
apex,  and  consisting  of  ao  aocnmulation  of  nuclei  and  nigntii| 
culls. 

The  liver  and  tj>leen  appear  9ometin>ee  normal,  at  othen  m 
or  iiltertHl  by  fatty  degeneration.     Pacitico  Pereira  always  (ooDd  I 
fatty.      The  luoj/t  are  generally  gorged  with   blood,  and 
o^dematoua. 

According  to  Baeb:  the  kidnej/t  are  nearly  normal  aa 
apiH.'uraucG  and  sizt^*;  tho  epithehnra  of  the  tnbnli  rontoiti  ia 
times  a  littleaswoUen;  the  outline  of  their  cells  is  not  easily  diiGs* 
guishable,  and  their  nuclei  are  difficult  to  see.  After  death,  aa  itntg  { 
life,  no  .signs  of  true  nephritis  aie  tol>e  found.  Aeconlinglol 
the  kidneys  are  generally  full  of  blood.  The  cells  show  aoaH 
neas  of  nuclei  ami  fatty  de[>osit  in  the  protoplasm,  often  vi<ul4»  lu  di 
naketl  eye.  Small  hemorrhagee  tn  the  {wlvis  were  seen  Iwioa.  la 
some  hardened  sections  a  few  gronjis  of  eelLi  are  found,  aa  ■  nh  { 
imiiKiiiati'ly  under  the  capsule.  Aooording  to  Minra  the  eiiitheite 
of  the  kidneys  is  often  swollen,  degeiwraled,  ami  tim-ly  gnniff- 
The  tul>u)f>.s  are  filled  with  homogeneous  cylinders  or  fine  delrikB; 
the  stroma  ix  filhttl  with  small  colls;  therv  is  oocaM<maU;  £ilnil 
iucrnAMo  of  the  connective  tissue,  with  iiijectinn  of  the  nuUl 
whose  walls  are  thickened.  The  glomeruli  are  filled  with  BOdli  <(j 
normal  siKe,  or  enlarged,  or  diminiithed  in  size  as  a  result  of  en^ 
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tiou  botweeu  the  capsule  and  glomeruli,  evidently  u  condition  of 
glotaerulonepliritis  (BeuUey). 

Lt.'sions  of  tlie  iii'mclvK  are  fr©<jUOut,  belny  aeeu  cliieflv  in  the 
:  jiaraljtie  form  of  boril>erij  atropliy  is  always  foiutd  ami  uftcu  iiyiier- 
I  trophy,  or  rather  swelling,  coinciding  «'i'li  tl>e  former.  In  much 
atrfi]>hied  muucles  u  iliirk  yellow  color  prevails;  iu  awoUt-n  mnscli^s 
yellow  streukii  and  tiosli-tolorpd  sputa  alternate,  K'^"''iK  thLin  an 
Apjx-aniiioe  of  marlile.  In  moBt  catK-s,  aconrdiuy  to  Sclieulte,  Iheie 
are  atrojihy  and  fatty  degeneration  of  tho  mnsciilar  lilirew,  witli 
iucrWLse  <if  nuclei.  At  tlin  samn  tirai-,  tlicrt)  is  fi'Ccjnuutl.i  a  i1cj{''|"'''l- 
tion  Bimilar  to  eoUoiil  by  reason  of  which  the  muscular  fibres  become 
UiiniKT  and  humogeueona,  nnd  ari.^  reduced  tji  iilirils;  trui-  cnlloiil 
metamorpLoHis  is  Beldom  observed ;  in  j-hwe  of  the  ninsculur  Hbres 
tbitt  are  atroi>Lied  nod  that  disuiipear  cuuiplotely  or  in  ]>urt,  con- 
nective tissue  and  newly  formed  nuclei  are  found,  and  re niar liable 
inflauimutory  alt'-ratious  of  the  vessels  niaiiifi-st  IhciuHi-lvi's.  Ai'i'mmI- 
inf{  to  Pekelhariny  the  microst.'0]>6  reveals  the  presence  of  finely 
granular  musciilnr  filirea,  otbers  with  the  appearance  of  wax,  witli 
indeuteil  border,  other  swollen  and  rounded,  otherpi  j-iinply  aivoiiliicd, 
and,  finally,  some  in  wbich  the  atrophy  is  iicconiimLicd  with  an 
inOTOftse  of  nuclei,  thfi  transverse  striation,  however,  beinn  iireserved. 
Xervoiis  Siinti-)ii. — Before  Baeln  had  clearly  described  (lie  specilic 
ultvrivtioDS  of  the  peripheral  nerves  in  berilwri,  olwrvers  had  busied 
themselves  a  j,Teat  deal  with  tlie  lesionn  of  Iho  nervous  sistfui,  cliiclly 
o(  tho  spinal  cord.  These  lesi()us,  however,  were  always  foriiid  to  be 
so  various  and  inconstant  tbat  tliey  could  never  I»j  considered  aa 
peculiar  to  berilieri.  There  wore  found  in  pernonn  who  had  died  of 
tliitt  lUsease,  more  or  less  pronounced  eoni^cstion  or  icdeiiia  of  llic 
meninges  of  tlie  brain  and  of  the  niednlla;  piirtial  or  total  softening 
of  the  spinal  cord;  alterations  of  tho  anterior  and  jiosterior  routs  of 
the  spinjd  nerves;  alterations  of  tbe  ccIIh  of  the  anterior  comna; 
amylaceous  corpuscles  in  the  s|iiuiil  eord,  cerebrum,  cerebellniu, 
bulb,  et«.  I'ekelliuriui,',  iu  tea  aulopMies,  found  the  medulla  i>er- 
fectly  normal  six  times;  with  probable  but  Irifliuj,' modifications  in 
the  two  radicular  zones,  (hri'i'  times;  with  distinct  allfralions  in  (hn 
posterior  cord,  once.  Scheubo  in  one  ^iuKle  ease  fmmd  atropliy 
and  partial  disappearance  of  the  t^au^'lion  cells  of  the  anterior  cm-nua. 
Miura  in  three  caHCR  found  vacuolnlion  nf  tlie  <'i'lls  iu  the  iititerior 
horn.  The  vacuoles  occur  siiiK!.\  or  in  jjroiips  of  v.-iriims  sizes, 
nharply  diffeientiatcd  from  one  another,  tiud  always  in  tlm  neinhbor^ 
hood  of  the  nucleus:  the  bod>  of  tlie  I'elU  is  often  lurnely  occiij-ird 
with  the  vacuoles,  wliile  tiic  lureleiis  is  little  altered.  ISculley  found 
the  spinid  cord  iu  lUI  tbe  cases  enormously  connested— softened  null 
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cedoinntontt  in  Bomo;   tlie  Sraiii  vm«  also  fouud  by  him  couiteKteda 
well  an  tbv  (liUH  mater. 

BiK<lx  waM  the  flrat  to  deecribu  the  alterationa  o(  tbe  feripKa^ 
Nwww  in  burilx'ii,  «ml  to  show  that  they  sris  couHtAUt.  His  d«scnii- 
tjou  wrts  confirmetl  ami  cotuploted  bv  Scheube,  Pekelbaring  mJ 
Winkler,  and  others.  On  examination,  tho  [>eriphcml  iK?rve«,  Infidel 
Bome  normal  or  almost  normal  fibreB,  prtweut  luau.v  d«^'>j:uuunit4-xl  unci, 
showing  various  alterntiiius  aiiconlin^  to  the  decree  of  the  iiatholap- 
cjil  [iriK-ese.  Now  the  nerve  fibre  appears  thicker,  the  myelin  sheolk 
losea  il«  ri'yidnr  form  of  a  ilonble  imtlJue  tvliuder,  aiid  npp«an 
."(eymeutfld;  the  mediillaiy  sulistauce  is  wanting  at  the  level  o(  Ru- 
vier'a  uoik<s,  whoro  niiiv  ntill  In)  .seen  tbe  iisis  cylinder;  nguD  the 
myelin  presents  itself  broken  uji,  all  changed  into  grsnulatioai;  il 
the  level  of  the  iutt^>runmdar  nuclei  are  found  two  or  three  colored 
nuclei;  the  myelin  tlien  disapiieivrs  entirely,  and  with  it  the  uit 
cylinder,  Iwiviiin;  the  nerve  tube  reduced  to  the  empty  shtath  ul 
.Schwann.  The  nerve  fibres  may,  moreover,  api>ear  thin  with  swoD- 
iij^s  at  ccrtiviu  pliice»;  in  tbe  swnllt^u  jilaces  are  fonud  i^mall  blsick 
or  \ellfjw  ciiloreil  globules,  perfectly  mixed  with  a  frothy  ma«. 
which  takes  a  light  pink  hne  by  the  ntUlitiou  of  camiin«:  by  ne*- 
son  of  llif  itbsenre  of  the  myelin,  the  sheath  of  Schwann  coUhimm; 
on  tliL-  ii]»ide  luiiy  be  seen  several  very  fine  fibrilK;  n  oolorlms  cone 
limits  the  frothy  mass,  and  at  its  level  may  be  observed  the  fibrilkry 
Htnictiin-  lit  tho  contents  nf  the  nerve  tulic.  In  niiuiy  cases  th(>i«ti 
an  iucrt'iwe  in  the  immlier  of  the  nuclei  of  the  eudoneurinm,  and  pro- 
nnuTicod  inflammatory  iilteratious  of  the  blood- vctwel«.  The  known 
lesinns  of  the  periaxial  seyniental  neuritis  of  Gombanlt  are  siome- 
liiuns  found  iu  the  nen'es.  In  chronic  case.s  tliere  is  hyperplMiaol 
the  endoneurhtni  of  a  gelatiuoutt  nature.  The  increased  couneetin 
tisHUe  ci'iissea  in  the  interior  of  the  uervn  bnudleij,  forminf:;  thirk 
septu  which  fre^piently  divide  a  few  nerve  fibres  into  a  great  nambor 
nf  ilidtiuct  iiarts. 

Tlin  k-Hions  of  Ijcriberi  are  irrogolarly  disseminated;  iu  tlieHBI 
nerve  trunic  ceiluiu  of  the  tubes  are  fiuind  almost  normal,  if  noiw- 
I  irdy  an,  and  ntbcr.s  the  myelin  of  whicli  is  broken  up  in  Isr^^e  pieces; 
fine  fibres,  cmjity  Sihwanus  sheaths,  libi-es  presentiuK  alteratiotnof 
l"'riiixiiil  ncurili.s,  and  liiiaUy  proliferation  of  tho  int«>rfnscicu]arooB- 
rmrtivi'  tiHsue:  iHlntatiou  of  the  vessels,  extravasation  of  blood,  rtc. 
lire  alwomf^t  \\itli.  The  lesions  arc  not  luiiformly  distributed  throogb- 
out  111!  Iho  nerves;  evi^n  iu  the  sjime  nerve  they  arc  more  accenbuto! 
at  the  peri[)hcry,  and  go  on  diminishing  t<iwariU  tho  centre.  Th* 
*piual  riMitH,  both  anterior  and  posterior,  are  in  most  case«  fonal 

a  uormnl  conditimi. 
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Fr"ui  the  ubuve  descriiiUou  it  i«  t<t  lie  ioferred  tliut  tlie  more 
coDstaut  aad  i>erlia[>H  more  importtiut  le^iouH  iii  beiilKi'i  are  fomitl  iu 
the  iieriiilierul  nerves;  but  1x>skles  these  there  are  otliers,  which 
cannnt  ocruji.v  «  Sen  null  try  [ihuri-.  Indeed,  if  some  of  them  mutit  lie 
coDfiidercd  a**  direct  or  iiidireit  cousefiuences  of  the  imjiliLiatiou  of 
the  nones,  others  are  iudepeodeut  ami  the  result  of  the  Kjiecial 
action  of  the  beriberi  iioisou.  Modmu  writers,  roKardiuj;  Ixiiiberi  a^. 
a  nmltiiilo  eudemie  neuritis,  give  very  little  imjiortimee  to  iiltorntious 
of  nen-oua  centres  and  other  orgaim,  and  occujiy  themselves  exclu- 
sivolj-  with  the  lesions  of  the  ]>eriph>-ral  uenes.  Tliis  |>roeeedii]K 
(loeA  not  seem  to  me  quite  correct.  Ileriljcri  is  first  nf  idl  a  geuera! 
dmeane,  totititi  siihulitiitiir :  its  jiatlin^eiiic  mieroorK'tTiiiim  acts  on  the 
entire  ocnuomy,  Imt  it  lias  an  elective  action  on  thw  nervous  system. 
Post-mortem  eiamiiiatiou  often  reveals  the  esislent-e  of  altemtions  of 
Uio  Biiiual  cord  »ud  ita  annexes,  and  sometimes  of  the  brain.  On  the 
other  hand,  tlio  analysis  of  sym|itoiiis  shows  tliut  thi.-  exclusive  im- 
plinitiiiu  of  the  perii»hcrid  nerves  in  not  alwjivs  HUtticicnt  to  explain 
them.  The  symmetrical  distribution  of  the  sensory  and  motor  dis- 
turbjincea,  the  a-scpudiug  progress  and  the  descending  regression  of 
Ui«  ]>aralysiH,  the  loss  of  memory,  etc..  point  t<i  the  iinplicjitiim  of 
tbo  nervous  centres.  I  beiieve  llmt  in  beiilieri,  besides  the  lesions 
of  the  peripheral  nerves,  there  are  always  miire  or  leas  accentuated 
idtenitions  of  the  ner\'ous  centres,  chieHy  of  the  spinal  cord.  Whether 
these  alterations  are  primary  or  cnuHecutive  to  an  affection  of  the 
ner\'e«,  i«  a  i|uestion  not  yet  defiuit^^y  settled.  Neviirtheless,  (he 
valuable  discoveries  of  Rjimou  y  Cajal  cfmceruluj;  the  neurons  and 
tlipir  individuality  snstiiiu  the  opiuii>Li  nf  those  who  consider  periph- 
eral neuritis  as  a  manifestation  f^f  au  affectitm  of  tlie  central  organs. 
In  truth,  it  is  liaiil  to  uudei'staiid  Iiow  a  poison  can  attiiik  the  ex- 
tremity of  the  neuron  without  affecting  the  rest  of  the  organ;  how  it 
dostroyg  thft  axis  cylinder  from  the  penphery  to  the  centi-o,  instead 
of  aCFecting  it  at  once  throughout  its  whnlo  extent.  It  rather  appears 
that  the  ueunm,  having  lis  vibdity  ini]>aired  by  the  toxic  agent, 
be^imi  to  degenerate  at  its  weakest  point,  that  is,  at  the  periphery 
which  is  the  most  remote  from  the  trophic  centres. 

DiagnoBis. 

Tn  localities  where  beriberi  prevails  endeniically,  its  diagnosis  is 
almost  always  very  easy ;  experienced  physicians  often  diagnose  the 
discatte  at  tirst  ttight.  In  places,  however,  where  it  is  unknown, 
i»ml  in  -lomo  patients  residing  iu  beriberic  centres,  tlie  diagnosis  lie- 
comes  very  difficult,  and  sometimes  can  be  established  oulj  ufter  the 
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(lij8C««e  \m»  ma  ita  course.  InexperieDcetl  jibvaiciain,  aai 
who  are  avcjuaiiiUHl  witL  Imriberi  oiilv  llima^h  the  dcnoripttoH  ■ 
h'xtrbookn,  n,re  seriously  embarrassed  with  the  Erst  cases  obaentd. 
and  ofteu  set  them  tlowu  tu  looomutur  ut»xtn,  proyttwaiTo  noKafar 
utropli^',  (UsoiiAO  of  thfl  heiari,  aiiKtmia,  malarial  U-vct,  Briffht's  i&»- 
ease,  etc.  Keverthelesa,  the  differential  fltii^oosiit  between  theoe  dii- 
outiLDi  »u<l  burib(^ri  is  uot  difficult,  aiiil,  to  lie  made  with  oeTtainljt. 
IB  suflicieut  for  Uio  pructitioner  to  Iwur  in  mind  thesrmptomsdf  eaA, 
of  those  itoveriU  disoosai  and  the  elcmeiita  of  diaKtxwis  of  brrilcii 
The  following  element»  Bbould  always  tterre  as  a  standard  in  Ik 
difforotitial  iliit^iKieis :  Uit>  jimvioun  esistencs  of  a  Uteiil  ueitritts;  th* 
endemic  or  epidemic  duvelojimeut  of  the  diiteuise ;  the  special  tynp- 
toiii8  of  the  initial  ataije,  ohielly  those  revealed  by  electrical  exawM- 
tion;  (ho  cliamcteruilic  uKlcma  of  the  edt;e  of  the  tibia  and  tbe  fdit 
ncss  of  tlie  face;  the  irre^nhir  |>ertph»ral  dlttribation  of  thewMDi; 
and  motor  alterBttoos,  denoted  by  the  respcctire  symptoms;  Ibi 
exRmptioii  of  tlio  spliiiicter8  of  tlio  blad(I<^r  and  rectum;  the  amycln- 
I>by ;  the  oxiatenco  of  the  so-callod  beriberic  belt ;  the  special  ibo£S- 
cations  of  locomotion  ooustitulint; "  alepita^e" ;  the  visoeral  aymptOBk. 
among  which  the  most  imiiortant  are  tbo«e  of  tlie  i  iiiiliiiiMHihT 
appivriitus;  the  coexistence  of  tudemaa  and  cffaaioos  in  tbe  wiw 
oarities  and  disorders  of  sensibility  and  motitity ;  the  prognaa  of  fin 
diseasowitli  it»  strLgm  of  iiwrnvatiou,  paii)ti>,  and  rt^itrngradatics.  To 
these  several  elements  mar  l>e  added  tbe  foUonin^:  abatomeBt  of  iD 
till)  8ym[>to[U)«.  ntKl  eren  tlieir  oomplote  di8ap[>eitraiico  when  tlia  [«- 
tieut  leaves  the  beriberic  centre  and  takett  up  his  residence  in  a  ■<>* 
or  less  distant  and  uot  y(.-t  ouutamiiiatctl  loo-idity. 

Formerly  phymciaus,  when  discnsaiDg  the  differential  diagacM 
bllsltHl  theiusolvcs  i-onnidornbly  with  llie  analtiKiea  aikd  difli 
existing  between  beriberi  and  the  aeverul  fortuH  of  diffuse  or 
tixMl  mtfcUtis.  The  knowlotl){0  lately  actiiured  couc«mini{  tbe  *?*r 
(omatology  of  lieriberi  and  of  myelitis  demonstrateii  that  tbe«» 
alogius  are  rutber  weak,  and  the  diffvrouccs  nwlical  ffKiugb  k4  )■ 
precludeany  further  hesitation  ineatablishing  a  differential  iliatLWi^ 
Tliesnme  may  bo  said,  with  bettor  ren*)on,  of  hydromyelia, 
rhoumutism,  ankylostomiasis,  and  pernicious  amemia. 

We  cannot  be  so  ]X)sitive  as  regards  tbo  differential 
between  beriberi  and  paralifma  of'  the  Jfaji-D>ichenrK  typt,  «■! 
Ijandry'ii  aciiU  a*cfiniiii'j  fianilysiii.  It  \»  tni«  that  in  tb«  p^ 
majority  of  cases  beriberi  exhihita  clinical  teatoren  rery  diifMl 
from  those  of  these  diseases;  there  are  cases,  howen-r.  in  whkA  tt* 
symptoms,  are  groujxKl  ami  sticci-w)  each  other  in  such  a 
that  conf oaiun  is  not  oidy  possible  but  often  iueritable.     Tba 
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farm  of  the  particulur  symptoms  of  the  iuitial  stage,  wLen  possible, 
the  eurlemic  or  opiileaiic  character  of  the  dlBe&se,  thf^  <^xi»teuee  of 
oedema  and  visceral  disordera,  and  the  later  evolution  of  the  disease, 
JD  Cfwe  H&  course  is  not  rut  short  bv  death,  are  iudii-'ationH  iu  favor 
of  beriberi. 

Jfe/tlirUis. — Braziliau  ph^'siciaus  have  called  attention  U)  the  dif- 
ficnltieH  that  sometimes  surround  thediffereutitti  dia^uotiisof  l)eril>eri 
tod  th<i  Several  forms  of  Bri^htH  disease.  In  the  third  Bniziliau 
CoDgresa  of  Medicine  and  Siiryery,  Itumiro  Mimteiro,  of  Bahia, 
denit  with  tlie  subject  in  a  niiwterly  miinuer.  The  jioHHJbility  fif  the 
davelojimeut  of  a  nephritis  dnriuy  the  course  of  l)eril"eri.  or  during; 
oonviUeneeufe  frnm  it,  is  no  louger  open  to  deluvte,  whether  it  is  oon- 
(tecutive  to  tlie  excess  of  the  functions  of  the  kidneys,  as  Raniiro 
Monteiro  thinks,  or  of  microbic  nriyin,  nr,  ax  seems  most  prol>- 
able,  connected  with  the  implication  of  the  renal  plexus.  Tlie  cou- 
fnxioii  between  dropsical  Iwriberi  and  the  acaUt  ami  difl'nse  forms 
of  Bri^ht's  disease  is  only  apparent,  for  the  examination  nf  the  urine 
immediately  removes  all  doubts.  It  is  different,  iiowever.  iis  regards 
Uie  interstitial  form,  in  which  the  allmmiu  in  the  urine  is  sonio- 
timea  insi^iticuut  in  amount  and  sometimes  niiutin^  entirely.  Add 
to  thi!4  that  iu  the  mitroaortio  stage  of  generalized  nHn'uvir!enmn, 
benidea  the  more  or  less  pronounced  reujd  diaiirders,  tlieru  are  idwaya 
ityuiptoms  of  cardiue  weakiiess,  and  if  the  patient  in  iiu  iuvt-ti-rati* 
drioker,  as  often  ha])peuB,  sensory  and  motor  troubles  aggravate  the 
morbid  condition,  rendering  diffpi-eutiatiou  difficult.  I  have  si-i-u 
snme  of  these  cases,  ami  I  confess  that  at  hrHt  sight  they  are  nf 
micli  a  nature  as  to  justify  the  error.  A  iiiiuuti^  and  accunito  ex- 
amiuatian  of  the  heart  will  greatly  facilitati?  the  diagnosis;  in  beri- 
bori.  cardiac  dulnes.'i  it*  often  iucreaaed  to  the  right ;  iu ;  rti^riosclernsia 
the  increase  is  ].rinci])ally  to  the  left;  iu  l>eribcri  tliere  is  accentua- 
tion of  the  second  puimuuary  tone,  reiluplication  of  tliesecimd  sound, 
juid,  iu  rare  cases,  galloping  rhythm  to  thu  right ;  in  (trtprioHclenwis, 
the  aortic  sound  predominates,  when  unt  rejilaoed  by  a  diaslnlic  mur- 
mur, and  the  freipieut  gallojiing  rhythm  has  its  nniximum  audibility 
t«  the  left.  The  analysis  of  the  urine  repeated  on  cdiiMfcutive  days 
may  also  facilitate  the  diagnosis,  revealing  the  presence  of  albumin. 
BeHidea  this,  the  unemic  symptoms  i>t  lierilxiri,  due  to  a  (lelicient 
■omil  eici-etion,  are  uever  uf  long  duratinn;  they  either  disappear 
apidly  after  a  iiolyuric  crisis  or  grow  worse  at  once,  anil  d>'ath 
(Ctmra  preceded  by  asphyxia,  coma,  delirium,  nr  convulsiinis.  The 
Tonree  of  interstitial  nephritis  is  incontcstably  slower;  and  the  ante- 
»dentH  of  the  jjatient,  the  beginning  nf  the  di.si'awc,  the  way  in  which 
ihe  aymptonia  prngrcs-s,  etc.,  will  remove  nil  doubts. 


beribui  and  other  Unva  d 
'  dificoH.  BnuUiui  ph^xicuns  fc*n 
i  — fcjul,  uid  tbe  wovkB  of  Xun  Bodrigws. 
EpNito^l  Britto  Bar  be  eotvMlti.'J  od  tku  poiirt 
i  fil  nnlti|de  Dearitis  have  tb^dr  in- 
vUeb  cmIt  prrTcot  omfiui'ju  with  bm- 
be  aud  of  feoxie  or  infectiooa  lorai*  fi( 
■HOBft  fBakml  fratnivM  comuoti  to  b«i- 
>  ol  wmek  CMMs  tbe  pnotitioDer  afaoalit  es&iuiiw  tU 
tbe  ftiftwl  importuce  to  tb 
I  or  «pideniie  staiaa.  to  tbe  prcdomiimDm  d 
to  tbe  pinwttet  ot  ceJeiD—  uid  effosions  ia  tk 
«aoa«  f  ritiw.  to  tbe  t»gTkiQ»  ooime  of  tbe  (Usc«se,  t')  tht^  nattcri- 
eate  ol  tbe  patieat.  »ad  AaaUr  tt>  noorerr  jo  (iiDM-qaenre  of  Kinanl 
tnm  tbe  locabtv.  Tbe  vahw  ct  tbeee  elements,  howe\-er,  in  nttinlj 
iilalim.  iaaee  bTil*^  dbttrifi  cbam  mny  )»•  olTCcrred  u(  mtihipl)! 
iafwtiaoa  aevritte  of  a  vet  aodetemiiiied  tuitnre.  bat  iuileitfjKlrrit  o( 
beriberi,  as  veil  aa  a  geDrralised  n^aritU  duo  to  alcobolistD,  to  nu- 
luia,  ti)  {■oerp^ral  iofe^tioti,  etc. ;  in  aar  of  these  fornix  of  [xilviiMri- 
tis  Ti^ceral  sv  m|>toms  are  to  be  loet  with,  as  veil  aa  (nilemafl,  and  tbe 
anteonlmtA  nf  tbe  patient  are  not  alwaya  fA  a  nature  to  remove  all 
tI>:iQbte.  It  was  t*V8  believetl  Ibat  the  ocrtirrvui-e  of  <Menut  wu 
peculiar  to  Wriberi;  Dr.  Nina  Kixlnt;iie«i  expre«uw^  himself  as  ful- 
|uT&:  ~  With  tbe  exception  perhaps  of  tbe  generalized  n^IenuM  awo- 
riateil  with  a  frank  (nualtais,  and  of  tbe  epidemio  ohnracter  of  the 
tli»east-.  all  other  stents  bare  oulv  a  rebitivo  ii-ulne  ja  relation  to  jiaIt- 
iiviiriti>,  and  are  mther  distiu^isbed  b,v  de^tTee  aud  extension  tlna 
bv  i|Uitlity."  Dr.  AUre<lo  Brittn  is  Htitl  nmro  positive  wIk'ii  bi^  Xiy»: 
"There  is  u>i  l^Hlfu!>iou  (nwsihle  Ijetweeu  tbft  drofnticiil  form  of  b«V 
beri  and  any  other  polyneuritis."  Tliis  opinion  is  too  exehnite; 
there  (-an  l<e  u<i  tlonht  that  i^ueralized  tedenia  ia  rare  in  theotbr 
(.■rius  i>t  toxic  and  infections  polynenritis ;  Iml  medical  lib-irala* 
mentiouii  weUH>9itjd)li-shetl  cases  which  deprive  tltat  sign  of  mach  of 
itn  inijiortance.  In  the  {mtient  whose  case  was  published  by  One» 
the  diitKnoMiH  miiy  indeeil  lie  difipiitecl;  but  iu  tli<MO  of  Gur|p>illd 
Iteciboa  and  i»f  Dejerine  and  Minillii'  it  is  free  from  doubt.  TU 
syiuptDins  of  tbe  interefltiiiKca-He  of  these  last-meutionDdaatbtMsmiT 
l>ecoiifi8elv  Htiit4'ii  jw  follows: 


A  man  50  yeant  of  atic;  ii<.>ri|>lienil  neuritis  of  undet^^rniiKet)  ■» 
tun*  11' it  ln'rilM^ric;  systematized  motor  neuritis  of  the  four  extrami' 
ties,  cliietly  urfeutnatod  in  tlm  lower;   luuacular  ntrophy 
alterations  of  ebvtrical  rontractility  without  reaction  of  de^nei 
graeral  nudspt'clnl  seimibility  iionnnl ;  iilisenceof  s)tontanefiuii 
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Mios  [iroToki'd  by  pressure  ou  llie  miiBcIes  and  inferiur  mpmbera; 
snee-jork  abolished;  absence  of  diflordei'8  of  the  spliiDcterH;  tiwhy- 
cardia;  Mlmoiici' of  fever;  mleuiiiof  itu  iuvadiiig  cliuriicter  siuiilur  to 
UDiuuLTi-a;  a  {)ol.Vuric  crisis;  recorer.V. 

It  i»  wliiilly  iiiifiogttible  to  establish  niles  and  precepts  fur  the 
difiTerential  dia^uoflis  lietweeu  beriberi  atid  a  multi]ile  iufections 
primary  ueuritis,  develo|)eil  sporadically  or  flndprnicuDy  in  a  Ijcriberi 
centre.  Sucli  diiiguosiit  can  bo  made  only  by  jittemliiig  to  indi- 
vidual circiimstaucet4,  ami  the  (iriu'litiouer  Avill  ofteu  find  himself  uii- 
able  to  do  it  with  ct-rtaiuty.  In  the  differential  iliaynosirt  between 
beriberi  and  each  one  of  the  forms  of  generalized  secomlary  |ioly- 
neuritiM  with  which  it  has  greittcst  nlliuity — alcoholic,  diphtheritic, 
ninlariul.  piier|ieral— tlip  practitioner  must  make  fl  careful  aualyHJs 
of  all  the  symptoms  and  signs  peculiar  to  each  of  lliL'^e  affections, 
and  compare  Iheni  with  the  symptoms  and  signs  of  lH>rilx?ri,  always 
IieariiiB  iu  mind  that  even  the  elements  of  diagnosis  c(jUHiil.red  ns 
the  best,  such  as  |irevalence  of  ]>ainful  symptoms  and  treuibliug  in 
alcnliolisui,  paralysis  of  the  velum  palati  in  diphtheria,  the  existence 
of  intermitting  accesses  i^f  fever  iind  intermittinj;  neuralgias  in  ma- 
laria, the  extension  and  prococity  of  vjswral  disorders  in  Imriberi, 
etc,,  are  of  very  relative  valae. 

Prognosis. 

The  pro(;nnHiH  of  l)eril>eri,  being  dependent  upon  manifold  cir- 
CUliiMtauces,  is  extraordinarily  variable,  ho  that  It  would  be  itii|>i>Hnilile 
to  find  a  single  formnhi  capable  of  exiiressing  it.  Each  clinical  case 
by  itself  aibnit.s  of  a  prognosis  wiiidi  is  not  tlie  siiriii'  for  other  cjwi-s 
ID  the  same  or  difl'erent  epidemic  epochs.  Add  to  this  thai,  besides 
individiml  conditions,  the  i*ndcmtc,  i'])idemic,  or  sporadic  chnracter 
of  the  disease,  the  influence  of  climate,  manner  of  living,  etc..  all  of 
which  exercise  their  intlnence  on  tlii>  |>riignrisis,  idteii(i<in  must  also 
be  paid  t<>  the  possibility  of  remi>val  of  the  jjatieut  away  from  the 
oeiitri>  where  ttie  disHa.se  ivaw  ccmtraclf-il.  Indeed,  the  prognn-sis  is 
mncli  more  favorable  when  the  patient  is  in  a  condition  to  undertake 
n  joiiriwy. 

The  gravity  of  beriberi  depends  in  jinrt  on  llin  intensity  of  the  iii- 
to.vication,  or  on  the  grealer  virulence  of  the  germs  ami  the  less  i-e- 
Blstauce  of  the  orgauii^ni.  but  still  more  on  the  <|unlitv  mid  scat  of  tlio 
nerves  imjilieated.  Patients  who  exhibit  extreme  degrees  of  j)araly- 
HiR,  atrnjihy,  or  ledeina  may  recover;  in  others,  the  disease  manifest- 
iuK  itaelf  by  slight  iind  apiuirently  mild  Hyin|itj>nis,  often  teniiinates 
fatally.     We  should  not  h)Be  sight  of  the  great  liability  of  beriberi 
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cstnoidiaarilT,  beinR  diScoH  of  tnopol*- 
Coo^  aAv  omiiiaK  a  bu^  DamU-r  of  statistics,  estaUiobed 
ol  SLC  |Kr  cea^  Thia  idortalitT.  aarn  lift,  nacbw  iB 
:  Iha  Cfcinew.  «b<m<  it  i«  51.9  per  ctat.,  sod  fklktn 
■  ber^  onlv  12.5  {mt  cent,  of  tJie  imtifobt  i)ip. 
it  ■p|rma«haa  dM  fast  c<  tbeae  fisona  amon^  the  Indo-Ualars,  ui 
e«f«<nllT  aacOK  tta  Bradliaw,  pcrbapH  owjdk  to  a  misturv  ot  ar^v 
Ucral.  TUa  ofuiom  at  Com  ia  Dot  rorrw-t  in  relation  to  BranL  II 
ia  tna  tlul  tbr  first  rtatiatica  cnllcvt<^l  br  Silra  Lima,  rvfointiit  b 
tbfr  faoiod  1S63-18T1.  eibifaitad  a  bi|:h  mortality — above  50  per  WdL 
Fnm  1672  to  tbe  pmrat  ^ale.  bov«T«r,  inth<'r  because  Ibe  disoMe 
luH  bccn^  Bulder  or  becaoae  the  tiv>atmeDt  has  grown  la-ttrr,  tbe 
■KiTtality  baa  dtnuaisbed  coanderably.  Ewu  so,  it  varies  )iirg«J.t 
fr^>a  i«k>r  \*»T  tu  aaotbi-r.  and  from  one  place  to  auollirr.  In  the 
Marine  Hu^talof  Ri<ideJaDein>,  for  iiMtaac(%  fmm  ]Sli9  to  lAT5,lb« 
ati-ra^  nxvlalilv  «■:)  i:t.5  i»t  ceot.  In  a  special  luMpital  i^AlabliiilMd 
for  beril^rics  at  Nova-Friborgo,  £tl  patioDto  wi>ro  treated  in  1889,  of 
vLom  onh  •l  d)<-<I,  tiliicb  i»  a  little  more  tlian  2  i>«'>r  iN-nt.  Outfap 
•  •tL^r  lukDil.  in  tlie  beriberic  boMpilal  of  Copacubatui  (Rio  de  Jawiro), 
'.Z*l  pAtii-titi*  wrn-  treated  iu  1t<K>;  of  tbeae  101  died,  which  cona- 
s|«>Im1s  to  a  mortality  of  25.5  per  cenL 

Treatment. 

No  :>i><-<>ilio  menlical  treutmeDt  is  yet  Imovrti  for  beriberi.  9iiiiy 
dnif^B  luivcbi^-n  triM;  some  even  hare  enjoye<l  a  certain  reimtatieafor 
a  lime;  I'liiiioal  oliHerviiUou,  liowovrr,  hint  shovii  Unit  ii<>  confidnce 
is  to  Iv  pliu-iil  in  nuy  of  tlieui,  and  that  their  use  is  nitlter  hamhl 
than  ndvHnljiKVoua.  The  only  really  efficacioiui  remwly  iu  the  tnat- 
iiieiit  of  lierilwri  is  ilio  rcmnval  of  tlin  [uttieut  away  from  the  |>1a(« 
I  whiTw  lh>-  di'U'w.^e  wa,'*  cniitnwted.  Tliia  should  U'  dtiue  as  soou  li 
I  possible.  Tlie  patient  sliould  nitlier  no  to  •>  liits'I'  ftud  dry  localttr, 
I  whisrc  U'liWri  is  not  ciiiicniii',  ni-  imdertake  a  sea-royage.  Remind 
I  ia  Hti  effit-u^'inuH  that  it  jinxliires  ii  guiHl  elTeot  even  when  the  jwtinl 
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ItoeH  to  an  unhealthy  place  where  the  climate  Is  bad,  providei]  b<>ri- 
beri  is  tiit  emlftiuic  there.  The  statistics  of  mortality'  of  Ijcriln'ri  m 
Brazil  afford  the  most  coutuicing  arKiitnent  iu  favor  of  removal. 
From  lfWi3  t<i  18(jt>  iu  Bahia,  before  patients  hail  hemiu  tn  lulniit  iliis 
courwe,  tbe  niortalitj  van,  acconliiiK  tn  Sllva  Liiuii,  74.5  ]>er  cent. 
Prom  1869  to  1875,  the  mortality  amou|{  the  l>eril>erii'K  removed  from 
Bahia  tt*  the  Maricie  Hospital  nf  Rio  de  Janeiro,  wliore  beriberi  did 
not  yet  exist,  was  only  13.5  i>er  cent.  After  Ijerilieri  became  endemic 
ill  Rio  de  Janeiro,  the  mortjility  iu  this  city  rose  to  "25  and  30  per 
C«nt. ;  but  amouK  the  iiatients  removed  from  Klo  de  Janeiro  Ui  the 
H|)4H-ial  iutirmary  at  Nova-Friburgu,  it  reai-hed  only  2  per  cent. 
These  fipirea  are  siynilJcaut  enouf^h  to  ini]R)SQ  upon  governments  the 
duty  of  establishiuy  special  sanatoria  in  hii^li  and  dry  places,  tree 
from  Ixsriberi.  where  persons  eufferinn  from  it  may  lie  treiited:  and. 
if  there  is  careful  vigilance  on  the  part  of  the  pliysiciaiis  of  military 
garrisons  and  ships,  and  of  the  directing  and  iiU'iliciil  /'i.rni'iiii>l  of 
prisons,  asvlums,  schools,  etc.,  to  the  end  that  individuals  exhibiting 
the  first  symptoms  of  tbe  initial  jihase  of  Iwrilieri  may  Iw  jironiplly 
mmoved  to  the  sanatorium,  it  m.iy  be  coutidentI>  e\|jeptPil  that  tlie 
mortality  nf  this  disease  will  be  nnieli  reduced  aud  alniostsuppressed. 

Wheu  removal  is  impossible,  care  should  bn  taken  to  plaen  tlui 
patient  iu  a  well- ventilated  rofini.  He  Hliould  be  reuiovrd  from  the 
neigliliorhouil,  froui  the  house,  or  at  jea^t  fiuni  tlie  rooi[),  in  nliieii 
he  was  taken  ill.  The  patient  should  be  surrounded  witli  all  hygienic 
Ctiuditions,  iueludiiig  such  gnuil  an<l  substiiutial  diet  iis  his  stuniach 
will  liear;  if  he  can  go  out  iu  tlie  fresh  air  without  exi-essive  fatigue, 
lio  should  lie  encouraged  to  do  so  as  mui'li  as  jioswible.  avojiling, 
however,  long  walks  and  exposure  to  the  sun  or  to  the  ihinip,  which 
arc  always  liurtful. 

The  use  of  dnigs  in  the  treatment  of  beriberi  sbnuKl  be  tlie  most 
sinijilo  possible,  obeying  the  iudieations  created  by  synii>toius  ex- 
hibited by  the  patient,  or  rather  by  the  morbid  elements  that  enter 
ill  the  constitution  of  the  disease.  Proni])tand  energetic  intervention 
should  be  used  to  combat  niorbiil  elements,  wliieh,  by  their  conliuu- 
auifi  and  progress,  might  threaleu  tho  life  of  tln^  patient,  sufh  as  car- 
diac asthenia,  dyspuiea,  dnijisy,  ura'iiua,  etc  In  tin'  treatment  of 
b«ribi-ri  the  jiractitioner  alioidd  i»ay  jiarticular  iiltentjou  to  the  con- 
dition of  the  heart;  the  work  to  lie  performed  by  this  organ  idniost 
always  increa-sas.  owing  to  the  iiultiuiMJiry  h-sions;  it  is  prn|ier,  Ihei-e- 
fore,  for  the  physician  to  come  to  its  aid,  iu  order  to  prevent  its  be- 
coming weakened,  I  prescribe  systematically  digitalis  i>r  digitalin  to 
all  beriberics  presenting  an  increase  of  canliai'  <lidiii-ss  U<  the  right 
and  accentiiatiim  of  tin-  pulmonary  seeoud  sound.     When  the  patii'ut 
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sbovni  signs  of  acnte  diUtatiou  of  lL«  right  vpntricle  and  iraddeo 
wcakeniiig  of  coniptr^iiwtiou,  t<>t;i^tli»r  witli  nvnipUim!*  of  rajiid  a.sj»- 
tole,  dt^italiM  or  digitalin  is  ineffii.'aL'ious,  beeatue  it  boa  not  time  lo 
act;  somotiung  miutt bo duDc  at  ouco,  itiid  tlir  Ik-M  iiu-jum  of  •«tn-itKtli> 
ouiiig  tlie  beurt  is  to  dimiiiiHli  iU*  labor  at  firet,  whifli  in  eff«^-leil 
by  a  generat  blood-letting  of  300  or  400  gm.,  foUtiwotl  by  liypoder- 
mic  iujwtious  nf  raff*'iiK»  or  cam|ili<>ratt»l  oil.  After  the  f^viiiiitioti  nf 
the  acute  stage,  the  tlangerotu  ayniiitoiiis  having  disappeared,  the  use 
of  digitiilts  in^y  lie  msanied.  TIiih  Rame  tmatmeDt  KiveN  alato  tli« 
best  results  irheu  there  ix  luteuso  dyspDu'u  due  to  anemic  iatoiica- 
tioD  or  a^ute  uL-dema  of  th(«  luugs.  In  the  latter  raw,  lx-Hiiln<  tbc 
general  blood-lettiug,  the  wall  of  the  thorax  and  tho  r^on  of  tbr 
livnr  rthuiild  lie  scarifiB<1  and  cupped,  and  caps  shootd  also  be  applied 
tu  tln»  mtremitit.-a. 

The  beueScial  and  almost  miiacnlous  effect  of  hlood-lettiug  Id 
thoMO  PAses  in  which  dtuttli  in  imniiueut  haa  led  mnao  Bnudliau 
physiciau~s  to  employ  it  HystemaUcully  in  all  Pases  of  beriberi,  what- 
ever Iw  tlip  svmpUmiB  ^xliihitf>(l  by  the  patient.  This  ]»mrtiw  is  not 
to  be  iruitfited,  ami  can  only  lead  to  disastrons  conseqaences. 

In  dropsical  and  mixed  beriberi,  when  tliero  ia  a  dimiuation  in 
the  quantity  of  urine  voidetl  daily,  with  symptoms  of  slight  anvmiji, 
dnwtic  purges  are  advantageous,  specially  when  arcompanied  br 
hcjirt  tonics  and  diui-etica.  In  tlieae  easfts  I  pre-scnlw  either  eom- 
pound  tincture  of  jalap,  or  calomel,  or  elaleriam;  I  repeat  the  jiorBB 
(mco  a  week;  I  K-ep  the  patient  cm  nn  alxtoliite  tiiilk  diet,  and  pn^ 
SLTibe  "2  gin.  of  theobmuiiue  and  a  potion  com[>oBe<l  of  (i(>  cm.  of 
piiwiii-r  of  digitalis  Ifuves,  to  l>e  taken  every  day  afti'r  the  ptirgx. 
The  other  heart  tonics,  chiefly  Btropbanthua  and  ai>arteiue,  are  often 
Hllcceasfnlly  employed. 

Till!  [iliysiciitu  will  sometimes  I«  conipel'etl  to  have  recourse  to 
othrr  dnigM  in  order  to  eomliat  troiibleaome  Kymptoms,  such  as  jiaiiia, 
crarap)4.  gastric  disorders,  etc.  Home  physicians  adopt  the  system- 
atic iHi-  III  Jinx  voinii'ii,  strychnine,  phoiipliide  nf  zinc,  ei'gotin,  iodiili^ 
of  piitiwsium,  or  jirseuic,  in  order  to  overcome  beriberic  iiareais.  I 
think  lliesi;  ri-iuedieit  nitlier  hurtful  than  l>euefleial,  eape^'iaUy  vheo 
I'tiipl'-Mil  lit  tilt-  outset  of  tlie  disease  and  during  the  progrespiirf 
stugB  of  the  jiiirnIy«iM.  I  may  say  tlie  SJiuie  of  physical  agents— 
oleetrieity,  imissiigc,  hyilrotherapy.  NevertheleaB  in  chronic  ea«e^ 
i>r  in  regrprtsive  Hint;' M  "f  (In>  dise»iSH,  after  the  acut^  aggraratjons 
Iiavi'  i-i'iwi'd  and  the  panilysis  liegiua  to  ,\  ield,  tlie  use  nf  the«e  pbi*- 
ii'id  meaHUren,  .sea  bathing,  electricity,  massage,  and  the  employ- 
ment of  general  tonics  are  iuilieat^d,  being  alway.s  followed  by  good 
«ulb4. 
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pROPtlYLAXIS. 

The  piopIiyluxiB  of  beriljeri  is  ti  subject  wi>rtbv  cif  tbn  niteution 
ot  pbysiciaus  nuil  of  t;overuiueuts ;  it  ilomuudn  the  excciitiuu  uf  iiieiiH- 
urea  verv  siiuibtr  to  tboseenipIoj'Ptl  iigiiinstntbtrr  infuctiouM  tUaeiiaea. 
Thou^ib  (loiibtM  uuiy  still  exist  conceruioK  the  mode  (it  trHUMinissiiiii 
of  beriberi,  whether  by  direct  ctJiitaKinii  or  by  sim|)le  iufectiou  of 
llio  soil  and  iiasaime  uf  yeriaa  into  the  atuiosphere,  the  reuHty  iif 
traUBiuisaioD  ib  no  louyer  subject  to  couteHtatiou,  aud  therefore  the 
necesHity  of  avoidiuy  it  is  iudisputiible.  lu  au  epidemic  seasou 
patieutti,  wheu  poHsible,  should  be  I'ouiuved  to  special  lios[)itids  and 
infirmaries,  ritforous  disiufectioii  should  be  eiirried  out  iu  tlie  houses 
aud  ru<ims  where  the  patieutu  have  beeu,  as  well  as  in  the  iieiglibor- 
iug  soil.  Whenever  a  l»eriberie  is  to  Ije  removed  to  a  loi'idity  where 
the  disease  does  uot  exist,  he  should,  before  leavint^,  take  a  general 
bnth  aud  his  clothes  aud  efl'ects  should  I»  rigorously  disiufecti?d, 
Lu  jails,  schools,  asylums,  aud  other  collective  habitations,  during 
.&Q  epideiiiic,  the  lumates  should  be  ]ieriodically  examined,  aud  those 
exhibitiug  the  Hrst  symptoms  >A  lierilieri  should  be  renioved  to  n 
healthy  locality.  These  large  buildings  shall  be  friniuently  disiu- 
fectwl,  for  which  a  solutiou  of  corrosive  sublimate  in  the  pro]iortiou 
of  one  or  two  parts  to  a  thousand,  and  a  steam  pressure  aiijianttus 
(Geiieste-Hiiixcber,  for  iustani'et  may  be  used, 

Besides  these  defensive  prophylactic  measures,  which  should  al- 
wiiys  be  executed  iu  endemic  centres  during  an  ei)idcniic,  measures 
of  aygi'essivB  hygiene  must  not  bo  forgotten.  Damp  localities  must 
lie  draiueil  Jiud  hygiene  of  the  soil  and  of  dwellings  must  be  carefully 
attended  to.  At  the  same  time  agglomerations  of  peoples  iu  collec- 
tive dwellings  must  be  avoided  and  th»  inmates  of  tliesu  liabitutioiia 
luost  be  provided  with  gooil  food. 
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Miliary  fover  la  au  piidi'iutiPiiiiU'iuic  iLff(=ictinn  jilmoet  escluwively 
confined  to  ccrtniu  rpgious  of  t'vaiice,  Itjily,  CiiTiUiiiiy ,  ami  Austriii; 
it  is  ii  (lideaae  of  very  varialilti  jn'avity;  its  cliii'f  symiitonm  an*  j>rn- 
fiiae  swfalint,',  jl  prciiUar  eruptiou,  aud  ceftaiu  Bjiecial  uervoiia  phe- 
uouieua. 

Wo  sliall  study  successively  the  jjeoyrapliical  distributiuu  of  tlin 
iRseasi',  it«  L-liiiifid  cLariii'tfj'H,  I'tinIi'Ky,  imd  rimde  n[  triiuHiniHsidii, 
and  its  I'pidemii •loj^ifal  pociiliaritieH.  We  siiall  tlieii  nccupy  mir- 
8i?lvo»  with  the  iclations  of  tho  iiffectiou  with  the  formidaMi'  epidomica 
descrilxid  under  the  naiiio  of  "Eui^Hfili  sweatiu^;  sickuess"  Ixriritt: 
aiiifliu'jue),  whii-li  we  believi>  to  have  been  identical  with  miliary  fever. 
This  last  ]>art  of  our  study  seems  to  us  ti)  jnfiseut  a  special  interest 
at  this  time  in  coiiuectinu  with  what  we  are  wituessinj;  iu  regard  to 
the  plague.  We  have  just  seeu  the  furmidulile  exjuiusion  of  au 
endemic  of  this  ilisease,  tho  outcome  tif  which  we  are  iiuable  tn  fore- 
see, arisiu^  from  au  eudem<)epid(='iriic  I'l'iitri'  to  which  wn  hud  HUp- 
poscd  that  it  was  definitely  coiifineil.  We  may  well  ask,  in  view  of 
this  fact,  whether  the  hiiujau  race  may  uotut  mime  time  Iw  couccriied 
with  the  recrndeaconce  and  Bjiread  (jf  this  sweating  sickness,  the  rav- 
a^es  of  which  are  descriljed  so  j^ra|ihi('idly  by  the  cliroiiiclers  nl  the 
sixteenth  century. 

The  mi>st  im]>ortaiit  of  tho  works  which  have  been  consulted  In 
the  preparation  of  this  article  are  indicated  by  tlieir  titles  iu  the  sec- 
tion on  Bibliography  beluw. 

Sijiimiiiins. — Pur[iura,  [mrpura  allia,  felirU  miliaris;  French,  meilc. 
mUiuire,ji^vtc  Jinliuirv ;  Geruiau,  JJirmjiilio;  J-'ruvcL 

History. 

Accordinn  to  Allioni  and  Seitz  miliary  tuver  apiieared  Erst  iu 
Leipeic  in  IGo'i,  when  it  was  dcHcrilwd  by  Ho|ip  and  Welsch.  It 
next  appeared  in  AugsburK  iu  IGliO,  and  afli^r  that  at  frei|ueiit  iuter- 
vtds  in  various  parts  nf  Germany.  Sydenham  di-scriU-d  its  occur- 
rence in  Loudon  iti  HiS.1,  and  its  existence  in  England  wan  noted 
several  times  up  to  1741.     The  first  epidemics  noted  iu  Prance  were 
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thcMc  of  HuutbeUunl  in  1712  and  of  Abbeville  in  1718.  SwitzerU&l 
Itnl.t',  I^juuark,  Sweden,  ai»l  Raftsia  wem  al»»  ^'isited  br  eiadMUa 
of  miliars  fever  in  Uie  counie  of  the  lost  ceutnrv. 

At  Ui(>  ]>rpi)eut  time  miliary  fever  is  enoountcTM)  chiedr  in  Frawn, 
wliere  tt  oc-cupicH  a  certain  nomber  of  centres  wliidi  apiwar  ki 
have  lio  relation  one  to  the  other.  Tlie  foUowini;  ar«  tiw  mat 
iniportiuit  of  thaw  foci :  In  the  Dorth  of  Fnwce  wo  find  it  in  tU 
ilojiartiiieut  of  Sommn  and  the  neJ^bborinfi  dc|>artuients  at  Out, 
AiHu<},  Seiiiu  L-t  OitM!,  aud  Fait  du  Calaiit.  lliia  i*  (be  'mieUe  it 
Picardie,"  the  Brat  deticnptiou  of  which  we  owe  to  BelloL  Tbeiaa* 
endvmio  {irevnh'ucv,  thi^  time  cbk-flv  in  tbi-  dcimrtments  of  Otae  nJ 
Heine  et  O'utie,  was  the  object  of  an  excellent  studv  bv  llajer  in  18D. 
In  tbo  wmt  wo  find  the  dit«eiute  iu  the  deiiartmentM  of  IXink^Wt 
Charente,  Chareute  luferieiire,  Vienne,  and  Deux  SevT**,  whii-h  u> 
tint  L-outreit  of  tliu  "Hiietto  [leri^ourdiuw"  ntid  tlie  'suotiv  i><il<'viiM.* 
It  waa  the  outbreak  in  tbiH  last  centre  in  V^SR  that  bmoftht  llw 
di)H-«iM.-  into  iipvcia!  promint'iK-c  iu  ivceut  vcmtk.  Lu«m  important foa 
have  been  uoteil  in  the  centre  of  France  in  the  departments  wloct 
oorro8i>otHl  to  the  aucieut  proviuco  of  Au«'en{ne,  in  the  aotitb  in  th» 
de]MU-tment«  of  Aude,  Uerault,  and  Var,  aud  in  the  east  iu  Ftmndie 
Comtuaud  Ditupliiueand  iu  .Umicu and  Lorraiuu.  Thorn ar«,  iodfled, 
feir  departments  in  France  which  hat-e  not  at  some  time  heea  raibd 
by  this  ili««a«e.  NoriuaiHlv,  which  has  eujored  an  almost  wbMfcih 
immunity  duriuK  the  niueleentli  o«utury,  wit.t  often  vi»it«-d  doriBK  tke 
piast  century.  Brittany  alone  seems  always  anil  permanently  Ut  hvn 
been  free  from  the  affection. 

Outside  of  France  miliary-  ferer  has  been  observed  in  the  tcmtm 
of  tlie  present  eentnry  in  Italj',  iu  Piedmont,  Loinbardy,  Venice,  ati 
Ligoria.  In  Gormany  it  has  lM?en  noted  in  the  southern  part  li 
Bavaria,  in  WurtenilierK,  and  in  lladen.  It  lias  1>c«mi  olMortvd  osl.' 
esoeptioually  in  the  northern  part  of  Germauy.  In  Austria  an  e)«- 
ilemic  was  not«d  by  l>rascli«  ami  Weiclimdlwnm  iu  Carniola  in  1S98, 
and  in  189S  the  presence  of  the  diaoase  was  re)K>rled  in  Styria.  TW 
aifectiou  ttas  al»o  Imwu  ulMurvotl  iu  the  preseol  oeatar?  to  8witK^ 
land,  Bel({iam,  and  Spain. 

Symptoms. 

We  cannot  better  begin  the  clinim)  etndy  of  tins  diseua  thas  bf 
reproduciuK  llw  clamical  picture  which  Bayer  has  left  ns.  *lkt 
invasion  of  the  diaease  was  sometinu-s  annnuneed  by  a  sUgbt  IsaEll 
of  l«88itu<le,  |>aiu  over  the  eyes,  and  loss  of  appetite.  Frai|uauflj 
also  the  innuuon  oernrrcd  withont  any  pnxninorr  aiiciM-  Many  t«r 
sons  who  had  gone  to  bed  feeling  well  awoke  with  the  disnami  warn 
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them,  the  body  being  Iwtlietl  in  a  ]irotnae  sweat  which  persisted  until 
dejktlt  or  uouvalesceuc©  took  iibu;«.  SometimeB  a  slight,  acarcely  per- 
ceptible, febrile  movement  oociirred,  or  there  wmh  h  buvui.iiy  heat,  or  a 
seiwatioti  tis  of  vupur  jiasHinj^  through  all  tho  liiulis;  and  uhnn»t 
always  a  feeling  of  compreBsion  at  the  epi^justriiim  preceded  by  ono 
or  sevtral  hours  or  bj"  a  few  uiointmtH  only  the  iippimnmoo  of  the 
sweat,  or  rather  of  the  warm  vii|i"r,  which  whs  fit  first  limited  t()  a 
certrtin  part  of  the  Ixidy  and  then  sjireail  over  the  entire  unrfjice.  The 
[uoitth  was  pasty,  the  touj^iie  was  covered  with  a  dirty  white,  varely 
yellowish  cuatiug,  the  thirst  wua  very  ureal,  but  thore  wn«  little  or 
no  desire  for  food.  The  iirine  often  Beenie<i  to  lie  normal.  Cuusti- 
pntiim  was  usually  present  throu^,'l]out  the  entire  course  of  the  dis- 
ease. The  pulse  was  normal  in  many  cuhph.  but  Iwcamo  freipifiit  and 
fnller  at  the  time  of  the  eruption.  There  wivs  the  same  kind  of  im- 
pediment or  embarrassment  to  the  res|)iratioti  that  is  esjiorienci'd  iu 
a  ii\ncv  where  the  teinperaturn  of  tlm  atnioNphcre  is  too  Jiinh.  The 
head  and  the  or^jaus  of  specinl  sense  and  of  generation  reiuainod  froo 
from  the  disorders  and  snfferinjiH  expi.-riimcnd  in  i>t]ier  parts. 

"Thifi  static  persisted  with  sli^;ld  vanation«  ihirint;  the  set-ondi 
third,  and  fourth  da\s  of  the  illuesN.  It  was  on  one  of  these  days, 
usually  on  the  thiril,  that  there  appeari'd  on  tjie  skin,  after  it  sli^;]it 
pricktu);  sensation,  an  eruption  of  red  conical  miliary  paimh'n.  thi' 
tips  of  which  sometimits  became  wliitii  bi'forii  the  emiiticin  ilisap- 
peared.  Between  these  red  jiapuleH,  or  on  other  parts  of  the  binly, 
but  rarely  over  its  entire  surface,  a[p)ii>!ivi'd  a  few  pearly  Irsions  or 
veaicles  of  a  rounded  sha|ie  and  filled  at  lir-^t  with  ii  clear  Herons  tlnid. 

*  The  eruption,  whatevL-r  its  form,  wii.s  preceded  by  a  jirickiu).,' Jind 
itching  of  the  skin.  It  ln«ted  only  two  or  three  days,  oscejit  when  it 
recurred  iu  irregular  and  sncfessivi-  |iaroxyMiim,  HuTiJutinn'.-i  it  was 
foIlowe<l  by  considerabhr  desijuamatinn  of  the  epidermis.  In  other 
le*w  Ircniuent  cases,  whether  the  diseasii  had  U-en  left  to  it-sulf  or  had 
been  modified  by  more  or  less  active  nieilicatiou,  no  eniplion  took 
place,  the  only  symptom  being  the  persistent  sweating,  uciompaniid 
or  not  by  it<rhiug. 

"All  these  morbid  |ihcnomena  gradually  diHai>pean-d  from  the 
seventh  to  the  ninth  or  touth  day  after  the  initial  h\  mjitoiiis." 

We  have  ijuoted  here  the  ilescriptiim  given  by  Raycr  of  tho  din- 
ease  as  it  ap[)eared  in  the  epidemic  of  1H21.  Wi-  t'md  in  tins  picture 
all  the  symptoms  of  miliary  fever,  which  are  seen  t"  lie  few  in  num- 
ber, the  principal  of  them  being  sweating,  an  eruption,  and  nervous 
phenomena.     Wo  shall  now  study  e;u:h  of  these  sepurately. 

T/ii'  Sirr-iitn. — These  constitute  the  most  coustimt  of  idl  tin-  symii- 
toms,  although  Landouzy  and  Ciutinvau  de  Mussy  have  rejiorted  a 
Vol.  XIV— W 
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CMO  iu  a  chill)  la  wMcli  sweatiu^  wiw  abwut.  Foucart,  iucleecl,  ujs 
that  tbeAecitsu»»ret|uitd  I'ommoQ,  au<)  lie  ()(>»crilM>»  a.  torm  nf  iiiiliMT 
fever  withoat  swpatiug  or  eniption,  cbunK-tcrued  »olely  hy  nerrotui 
pheuumeiiii  «ui]  jitistric  ajiuiitoios. 

Tim  sweating  iijipears  witli  tLe  begiouiii);  of  Uie  disease  and  oon- 
tinu<.'H  tbriingbtmt  its  piidre  course,  dowiu^,  or  rather  eiibaliiig  (rom 
thfl  »kiii  in  the  form  of  a  beavy  vapor.  These  BvreutH  are  bo  abnmlaut 
tbat  in  (.-(irtaiii  fiatit^utrt  it  liecomes  uocessary  to  cliuiige  tbc  liueii  Uii 
times  in  tbe  twenty-four  hours  or  eveu  more  frequently.  Biedel  n- 
]iort4<<l  a  caso  which  oniuo  under  his  obeer^atioa  at  Hallenilorf  in 
I8H8,  in  whi<^h  the  Huen  was  t.'bangeil  sixty  times  in  the  couree  of  three 
iUvh;  tbw  putieut  rei-overoil. 

Tbe  sweats  ai-e  contiunous,  tbe  patient  ia  always  wet  witli  i*r- 
sjiiriilinn,  Init  there  ot<!ur  esa<:erbatioDS  frouj  time  to  time,  (.■oimti lut- 
ing veritaMe  sudoral  paroxysms. 

Raver  speaks  of  a  |>eculiar  fetid  character  of  the  sweat,  ret'alliuK 
thi?  ndor  of  ilecayiug  straw.  Parn>t,  Fouoart,  and  Broimrtlel  explain 
this  iidnr  iLS  au  ovideut^^e  of  want  of  cleaulinAss  nf  |b»  )iatiRiit,  oouiie- 
qut'iit  upon  the  po|niIiir  prejudife  «nfiiliBt  changing  the  lineu  and 
alsii  iLi^ainst  ventilating  tbe  apartment,  which  those  having  the  car«  nf 
thft  piitient  keep  tightly  clnMOil. 

h'ri'/ittiiii, — Tlie  eruption  npiiears  usually  iu  the  evening  of  \ht 
third  day  of  the  disease  or  during  the  night  between  the  third  miJ 
fr.iirtli  days.  It  is  nrdiniirily  proi.eiled  h\'  a  sensation  of  formication. 
It  Hp|iears  tii'st  ou  the  sides  and  htR'k  of  the  neck,  in  the  axilhv,  lUiil, 
ill  WDuicn.  under  tlie  lireasts.  It  is  then  noted  successively  on  Ibe 
hm-k,  the  intiiruiil  siirfiu-e  of  the  arms,  the  abtiomen,  and  the  inuw 
Miirfiu'os  of  Hie  tliigbs  and  legs.  It  sometimes  develops  with  o^Dsiil- 
eralile  rtijiiditx .  thii  entire  surface  of  the  l>ody  Iteiug  covered  in  tli^ 
coiirw  of  twi-uty-t'iiur  to  thirty-six  hours;  but  at  other  times  its  evolti- 
ti'iii  is  niiii'h  iiicire  ;;niilua],  oci'iipyiug  several  days,  ho  that  it  may  !■< 
lIr^  iug  up  lU'  lijivo  jilready  di8a|)peared  in  certain  parts  while  it  ia 
only  lifgiuniii!.'  on  olliers.     It  may  appear  in  anix-e-ssive  croi«. 

Kayrr  disliiiguislics  several  forms  of  eruption:  1.  Miliaria mbra, 
11  miliary  exaiitlipm  oi-curriug  under  the  form  of  little  hard.  red.  cow- 
cid  t;i*auul.'dionn  which  are  sunvmnded  by  a  reil  area  of  tbe  skin,  i 
Miliaria  allia,  in  tlic  foruL  of  small  transparent  vesicle-s  which  at  first 
can  bo  seen  only  hy  stretching  the  skin  and  looking  at  it  ohliqaely; 
they  are  then  vi.4ili]i>  as  little  pearly  grnnnlatioiis,  rather  resetubliiig 
triinspan'ut  ilrojilets,  over  which,  however,  one  may  pass  the  filler 
^;eutly  withont  removing  them.  3.  Miliaria  phlyctenoideo,  io  tb* 
form  of  phlycteuulie  of  iin-),'idnr  shape,  sometimes  convex  and  son^ 
timotj  flalteiied  on  the  aiirfiu^e,  the  area  of  which  is  often  as  IstgeM* 
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Inritil  iir  even  larger.  4.  Miiiute  .yellowish  pointu  which  can  ho  tUs- 
tiiiKiiUhed  tuidor  the  epidermis  on  the  palms  of  the  hiiiidH  ami  Holes 
()f  Uu*  feet  where  the  skin  is  thii-k.  Of  these  tour  furms  the  red 
miliaria  was  the  luont  foirimonl  v  encomitered,  althou^;h  in  muny  cnsen 
the  <ithcr»  existed  lit  the  eame  time,  and  in  some  iustauces  even  were 
present  alcne  to  the  exclimion  of  the  others. 

In  fiu't,  liowevHp-,  Raver's  description  does  not  ^ive  a  very  accurate 
idea  of  the  eniption,  or  ratlier  it  gives  an  exaggerated  importance  to 
secondary  eleineutM  while  according  second  place  to  the  easential 
primary  element.  His  miliaria  allia  is  nothing  really  but  sudHmiiiu, 
the  presence  of  which  is  of  no  signilicance  whiiti'Ver,  indiciitiiig  only 
the  occurrence  of  a  profnse  jierspi ration.  Tlie  miliaria  phlycteuoidea 
results  from  the  confluence  of  the  sud;Lniiu;i,  which  itfter  a  littlo  while 
may  preseiit  a  cloudy  or  even  puruli'nt  appcariiiicf.  The  uiiliana 
rubra  is  merely  u  very  slight  papular  eruption  whicli  may  later 
t>et^ome  tranf*fornu-d  into  a  vesicular  eruption. 

The  cHBoiitial  and  primiiry  element  of  the  eruption  of  miliary 
fever  in  tlie  erijlhtiiin,  which  all  authors  have  de.scrihcd  as  serving  for 
a  HulMtnitum  fur  the  other  eruptive  elemcuts.  and  which  in  descriU-d 
RH  follows  by  Raver:  "The  skin  firesents  a  red  slnigrecnrd  apjiear- 
auce,  and  accompanying  this  is  anotaMi-  triiiiefaction  of  the  anna,  fore- 
arms, and  hack  of  the  hands."  This  erythema  may  as^^iiine  various 
tyjies,  among  which  we  di.sliu^ui.sli  tlie  riilicnhiiis,  in  which  the 
imtchcs  of  eruption  are  scattered  in  varialilc  nunihor  over  the  cuta- 
neous surface;  anil  the  scavlatiniforui,  in  which  the  skiu  has  a  niii- 
form  red  tint.  This  scarhitiiud  apjii'araucfi  is  often  secondary  and 
results  from  the  conttnonce  of  the  ndH^olous  ]iatcheB.  There  may 
id  so  lie  here  and  thi'fe  little  purplish  spots  which  cannot  Im  distin- 
guished from  the  rest  of  tbe  eru|>(inn  liy  (he  fiup-r;  thiH  constitutes 
the  hemorrhagic  fonu,  and  Is  quite  rare.  The  esauthcni  is  especially 
marked  on  the  trunk  and  njiper  i-\tremitics.  In  i\n^  epidi.MJiic  of  1H'21 
it  always  spared  the  face,  while  in  that  of  lMf<7  this  jiart  was  alwayH 
affectPil. 

The  mucous  membranes  may  also  participate  in  the  eruption. 
Barthez,  Ijauiloiizy,  and  Oneiicau  di*  M'iss\  havi-  imted  the  ]M'esenc6 
of  miliary  vesicles  on  the  velum  and  vault  "if  the  palate.  Foucart 
hasseemliaseminated  n-iX  patches  on  the  inner  surfaces  of  the  cheeks, 
the  palatine  vault,  and  the  velum  indati. 

Tlie  appearance  of  the  eruption  is  preced(?d  liy  a  pricking  and 
itching  of  variable  intensity.  It  disajipears  gradually  and  is  usually 
followed  liy  destiuamatiun,  occurring  in  limited  patches  (ikwiiiiima- 
finii  I'll  collrnffe)  or  in  great  sheets  {<lcsifinuji(if!u>i  AiiUknsc  or  'ii  >l"igt 
dc  i/ant). 
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That  leeioa  which  Uwt  boi'D  rcKimltKl  lut  ho  unportsnt  as  to  give  tb 
n&mo  II'  the  i]iftcia.t«,  that  iti  to  sat,  the  miliaria,  is  not  hu  alMohitdv 
constant  pbenomeuoti.  Rityer  siud  that  it  might  be  abeeut,  and  we 
ahall  hjkve  ixivasion  to  insiRt  more  partiniLarly  on  this  fact  wh^D  m 
come  to  study  the  n?lati()n»  of  Diiliitrk-  fever  to  the  £agliiih  epidemics 
(if  )twaatin|{  siokiiess  during  the  Middle  Agies.  It  iA  vorj'  |W«taiblr, 
however,  that  in  many  auu»  in  which  this  eruption  whs  said  to  be 
absent,  the  (latients  were  not  exaroineit  with  sufficient  uan^. 

XervMiti  PhcitoittciHi. — These  form,  with  the  sweats  and  the  erajv 
tjon,  thi-  i.-l»ssiail  trind  of  symptoms  of  miliary  fev«r.  Tiio  most 
common  and  the  mo«t  characteriBtic  amon^  the  symptoms  of  this  class 
is  the  fveliug  'if  coustriclii-iu  at  the  epigiu«triuw  whii'h  is  noted  in  nil 
caaea  and  in  all  epidemics.  This  oppression  is  often  so  great  and 
the  anxioty  which  «<-coit)iiames  it  so  distreEwiug  that  Uie  ]>atiMit« 
hail-*  a  sensation  as  of  couKtantly  im|)ending  suffocation.  This  iihc- 
unmenon  apixNin*  at  its  maximum  at  the  time  the  sweats  come  on  and 
(iresents  exacerbations  when  the  eruption  apjieara,  and  also  with  *«ch 
new  eruption  wln-n  this  owure  in  wmvcisive  croi»».  The  feeling  of 
oppression  in  alisolately  independent  of  any  change  in  t]ie  thoracic 
onnins.  III*'  most  i-iirefnl  examination  of  the  ch^et  revealing  nothinn: 
abnormal  in  the  lungs  even  when  the  jiatieut  is  struggling  for  hmttb, 
sighing,  and  obtaining  »  measure  of  relief  only  by  means  of  the  deep- 
est inspirations.  The  heart  is  also  found  to  l>e  i>erfectly  uomtnl  m^n 
when  the  patients  complain  of  Woleut  palpitations  and  when  an 
inHi>ection  of  the  epigastrium  reveals  a  marked  i)alitation  in  Hm 
region.  This  oirtliulgia,  which  appears  to  have  be«n  sjiecially 
uiarke«l  in  the  ejiidemic  of  Rottiugen,  is  sometimes  atrocious.  TLi- 
patients  occasionally  complain  of  a  sensation  as  if  the  heart  were  nw- 
peiidi>*l  by  a  thread  in  the  chest, 

Foucart  dwells  osi)eciaIly  ujion  a  sensation  of  constriction  tii  the 
pharynx,  the  jiatieut  complaining  of  a  most  distressing  feeling  u( 
Ktraugulatiou. 

AlmiKside  of  these  sjtecinl  nenous  symptoms,  which  we  find  in 
CKpiul  inteiisilvHUtl  withe<iual  fre<[uency  In  no  other  diseas**,  we  idhi 
mention  ^rtme  olhfi's  which  are  less  constant  and  which  are  moreowr 
oomiuon  to  nil  febrile  affections.  These  are  a  general  malaise,  w«*k- 
uBss,  nin.ieulHr  futigue,  headache,  articular  jinins,  vertigo,  and  in- 
soniiiin.  IVliriuni  has  l>een  noted  in  a  rather  large  number  of  ciuts. 
Acconling  to  Kjiyer  this  is  of  an  active  character,  and  it  is  aocotn- 
•^anied  I)\'  a  cougestinn  of  the  face,  bulging  eyelmlls,  and  throbbiDC 

poral  arteries.     Li  some  cases  the  jtatieuts  snccmnb  in  a  few  honn 

>  condition  of  coma  follon'iug  ajuii  a  furions  delirium,  or  with 

BQces  of  prLndysis.  m 
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C*>nvnlBioiiB  have  been  observed  in  the  period  jirecetlinK  the  ap- 
pearaDce  of  the  eruiitioii.  ThiiBe  l-i  lumlaiuus  are  toiiit-  iu  character, 
limited  ill  extent,  and  temiwrary  only,  and  in  this  caas  they  liave  uo 
sjiecial  iirofjuostie  wignificaure;  but  v}wu  they  are  luore  nr  less 
yeueralized  they  often  precede  by  a  short  time  only  a  fatal  teruiiua- 
tiou  of  the  disewse. 

The  nervous  jilienomeiia  as  a  rule  sulwide  KVadtially  after  the  ap- 
liearuuoe  of  the  eniption  iind  disappear  entirely  witJi  the  other  symii- 
totnB  of  the  nialaily.  Sometimes,  however,  some  of  them  jiersiat  for 
a  louder  or  shorter  ptrind  after  cnnvah^sfenee  ban  been  fHtabliMhed. 
Among  these  iieraiBteiit  plic-uomeua  have  lieeu  noted  attacks  of  inti'r- 
ccMtal  neuralgia,  rectal  i-rises  aualogoua  to  those  of  loeomotor  ataxia 
(Thoinot),  and  mental  troubles. 

Tniipevil'irr. —Fever  is  jireseut  ill  the  stage  of  inTiision,  lasting 
up  tfi  the  ai)pearaiice  of  the  eruption.  It  varies  in  degree  acconliug 
to  the  intensity  of  the  attack,  reaching  40  or  41^  C.  (104-10^.8^ 
F.)  in  very  severe  cases.  In  certain  ejiidprnics  the  disease  has  beguu 
with  a  long-foutiiiued  and  violent  irhill  followed  by  insatiajjle  thirut 
and  a  dry  tongue.  In  other  e|jidemicH  this  mode  of  orij^in  has  Iweu 
lens  jirnnounced,  Siinie  fever  is  the  rule  iu  all  t'ases.  In  fatal  caaeH 
Muzuel  has  scon  the  t4?m|ieratiirp  rise  to  4!i"  or  Hi"  <_'.  (107.(1"  to 
109.4  ■  F. )  jnst  before  death. 

Diiji-Klii-i'  .■i/ijHir'ili'K. — ludigc-wticiu  is  frefjueut.  Foncart  says  that 
it  is  the  rule,  constituting  one  of  the  most  important  s>  mptiims  aud 
fumishiug  one  of  the  capital  indications  for  treiitmi'ut.  The  iudigt's- 
lion  is  manifested  by  the  pasty  condition  of  the  month,  a  thick  white 
coating  on  the  tougtie,  a  slight  epigiwtritr  distress,  anorexia,  great 
thirut,  nausea,  aud  sometimes  even  vomiting  of  food  and  bile.  These 
symptoms  frequently  precede  the  sweats  and  constitute  a  pr()dromi<! 
stage  of  the  disease.  jVfter  the  appearance  of  tlie  ernjitiou  the  jihe- 
nomeiia  are  modilied  sonirwhat.  and  there  in  a  desrpiamatinn  of  the 
tongue  simihir  U>  that  of  the  ciitjiueou.s  wnrface.  This  desf|uamation 
is  analogous  to  that  in  scarlet  fever,  and  is  usually  partial  only. 

Constipation  is  common  during  the  continuance  of  the  disease. 
In  the  epidemic  t<(  1HH7,  there  was  noted  the  occurrence,  after  the 
appearance  of  the  eni]iti()n,  of  nnmerouH  stools  of  tho  cousisteuce  i-f 
Ij*ift  Bouji  or  of  tar.  and  having  a  very  foni  oilor  (Thoinot). 

The  Uriiii-. — Paniienlier  has  madp  a  careful  study  of  the  variations 
occurring  iu  the  <iuautity  of  urine  voided  at  various  stages  of  the  dis- 
ease. He  found  that  the  urine  is  considerably  diminishi'd  iu  amount 
in  the  third,  fourth,  and  tifth  da\«,  ihe  amount  being  from  200  to  40(1 
gm.  (G  to  12  oz.).  From  about  tlie  seventh  day  the  qnautity  excreted 
iDHeusibly  increases  up  to  the  ninth  or  teutit  day.     From  the  teuU 
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UiirtAonth,  or  fOBrtoeutil  clav,  wlieu  the  sweats  ordinarilr  disappeu 
c-otupUiU-lv,  an  mcrMse  oocunt  iu  tbu  uiuuuut  of  urme.  Tliis  MHiifr- 
tiinnH  iiikee  pluco  very  suddenly,  the  qiuuitity  rising  npidlr  to  the 
uununl  or  aiiriia^iftiiiK  it.  reuchiiig  two  or  thri>t>  litres  C(|nart*i).  Tita 
Kudilen  iuL-reAHo  in  tlio  <|uautit.v  of  urine  excreted  conatitateH  a  nrinarT 
ermn  miu-kiug  the  bei^inning  of  cvuvolesocnce. 

Ra.ver  liiis  mtt^xl  the  occurreuce  of  vesical  tenesmus  in  the  parly 
staife  of  miliary  fever.  He  says  tlmt  the  uriuo  prosen-es*  itj«  umal 
color,  but  luimt  writ<'K<  have  mentioned  a  red<lisb  color  and  an  almn- 
dant  Beiliment  Huch  as  we  see  iu  other  febrile  affeiHions.  Tlji-re  in 
uevt^T  any  alhinuiu  or  sugar  in  the  urine,  Parmentier  says  tlie  pn> 
[mrtiou  of  urea  is  dlmiuished  at  the  bef;iuuiii^,  hut  increases  ai  llie 
time  of  the  criaia  accompanied  by  jtiiljuria. 

(rcnitdl  Fnitrtloiift. — Rayer  has  ntatetl  thai  the  geuitftl  functions  id 
woman  wi>re  iu  iio  wa\'  affected  dnriug  an  attack  of  miliary  fever. 
Barthez,  Landouzy,  and  Gueuean  de  Mnssy  siiy  that  the  only 
chjiuges  oceuniug  iu  menstruation  aie  of  a  very  iuai^nificant  char- 
acter, but  Parrot,  ou  tlie  other  hand,  regards  the  iudueuce  of  the  di»- 
nasi'  iu  this  fimctiim  an  a  very  marked  one.  The  disease,  he  says, 
harttens  the  aiipearaiice  of  the  menstrual  flow  or  brings  it  on  even  wheo 
it  in  not  due.  and  it  also  cauflea  premature  delivery  or  abortion  in 
pre^;iuiut  women.  ludeetl,  he  I'emarks  that  miliary  fever  is  a  true 
oniiiiouago^ne.  This  was  obser^'ed  in  marked  decree  during  tlie 
epidemic  of  1SH7.  In  this  epidemic  Panuentier  saw  nine  pregnant 
womi'u,  of  ishoiii  live  dietl,  two  ubortwl.  and  two  recovered  without 
abortiug.  Miliary  fnver  does  not  arrest  the  secretion  of  milk  in  nnrs- 
iug  womiiu. 

Kispimtori/  Aj'/mmtiis. — We  have  seen  above  that  the  Innga  are 
usniilly  normal,  luid  that  the  oppressed  and  anxious  respiration  iaa 
jmrely  nervous  symjitom.  Iu  the  epidemic  of  1887,  however,  cough 
was  rathur  fiequent.  aud  was  noted  l)efore  the  eruption  in  chiidpfn 
who  i[iiiti'  commonly  had  coryza  followiug  it.  In  some  patients  a 
brniii'liitin  i)f  sliglit  gravity  m'cnrred  during  the  j>eriotl  of  eruption. 

Cii-i-'ihilorii  Aji/i'inil'is.—'T\i(^  blood  is  seldom  altered  in  miliar)* 
lever  Ixjyoud  the  fact  that  it  presents  the  characters  of  a  modemte 
aiiivnna. 

There  are  no  lesions  fouud  in  the  eudocartlinm  or  myocardiuin 
after  death,  though  the  iiTegular  jmlso  aud  arrhythmia  uotedin  many 
con valesc puts  would  seem  to  point  to  some  aflfection  of  the  myocar 
liiniH,     Parrot  innist«  ^specially  upou  the  constancy  of  the  epigastric 

ation.     Tho  fretpiency  of  the  pulse  is  in  direct  relation  with  the 
tion  lit  teuipernture. 
«Qiorrha)jes  are  not  uncommon,  especially  epistoxia  which,  oo- 
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conliiiK  to  Orillftrd,  is  uf  ymve  proguufttk:  sif^ificance.     Parineutier 
observed  iutestiiial  beraoriLiige  iu  live  jiatitiut'*  wlii>  recovered. 
Pulpation  of  the  spleen  showu  iiu  increaae  lu  n'lKe. 

Course,  Duration,  Termination. 

The  evolution  of  miliary  fever  may  be  divided  most  simply  into 
three  iieriods,  viz.,  tL(*  prc-fniptive  period,  or  tlie  period  of  iuvjisiou, 
the  i>eriod  of  eruption,  and  that  of  conviileBceuce.  The  jwriod  of 
invasion,  the  1>egiuiiiu)<  of  whitdi  in  hruek,  laata  uatifdly  three  i)r  funr 
dnvK.  Itt)  chief  Hymptiniis  are  sweixtiiig.  fever,  yeueral  weakness,  and 
tiie  iiervciuH  phi^nomena  already  desc-riljed. 

The  eruption  is  announced  by  itn'hing  of  the  skin,  and  especially 
by  uu  increase  in  the  inli'Urtity  of  the  nervnus  Hvinptouipi,  aiich  an 
a^fitutioQ,  distressed  breathiiin.  ejiij^aslric  constriction,  and  paljiita- 
tJon».  As  Bonn  iia  the  eruptinn  lian  appeared  all  tlie  symptoms  Iw- 
come  mwlerated:  the  enijition,  indeed,  seems  to  conrttitiito  a  crisis 
which  affords  relief  to  the  i)atient.  Fruqiiently  the  eruption  ajipeuifi 
in  succesaivo  crops,  each  one  jireeeded  by  jiu  exacerbation  of  the 
Hymjitouia;  tln're  may  In-  two,  three,  or  four  of  these  rec^rudcaceucoa 
followed  by  a  new  eruption. 

Couvalescence  is  estaliHisIied  slowly  and  proj.TPSt'ively .  The 
eruption  fmles  nut,  the  fever  decline*,  nud  the  jiatient  bej^ius  to  ask 
to  be  idlowed  to  ^;et  nut  uf  bed.  Tliis  occnrH  usually  in  the  semud  »r 
third  week,  but  the  cnmplet*.*  return  to  liciilth  is  slow  and  dillicnlt. 
Tlio  lo»8  of  flesli  is  marked  and  rapid.  "One  is  jLctually  astonislied 
to  nee  a  man,  who  a  week  liefore  liad  ii  lai'f^e  abdcuuen.  Income  abnnst 
thin  in  such  a  short  spaj:e  nf  time"  (Kayer).  For  a  mnuth  or  more 
the  patient's  complexion  is  of  a  yellowish  eHrtli.\'  color.  He  is  inca- 
pAb]e  of  resnmiuK  his  ordinary  avocation  before  the  cud  of  several 
weekt).  Sometimes  there  is  a'denia  of  the  lower  evtremitii-s,  esjie- 
ciuUy  (if  the  feet.  There  are  fibrilhiry  twitc'Iiin^s  of  tln^  taco,  the 
tongue  is  tremnloiis  like  that  of  a  H'^uenil  )>aralytic.  The  pjitient 
complains  of  very  jwrsistent  iusomniii  and  anorexia,  and  when  the 
leaAt  overfatigiied  he  per9[iirea  profusely.  Some  convalescents  have 
cardiac  arrhythmia,  others  cotilinne  to  suffer  tioni  the  neuralgia 
which  they  had  during  the  course  of  the  di-soise.  This  difliculty, 
this  itlowness,  and  this  uncertainty  of  the  cmvalescence  arc  (juite 
characteristic  of  miliary  fever.  They  are  seen  after  even  very  mild 
attacks.  Buci|uoy,  of  Peronne,  has  reported  cjises  in  which  a  com- 
plete return  to  health  was  delayed  one  or  two  year«. 

All  who  have  deacrilied  epidemics  of  miliary  fever  have  referred 
to   the  poBsibility  of  relapses  duriny  thu  period  uf  couvalesctiuw. 
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Tli^wn  iflapflpfl  appear  to  baTV  Ikwii  particularly  fn>qnenl  in  (vrtain 
epidemicH.  The  syuiptoms  of  Uie  relnpae  are  the  same  as  tliuee  nf 
the  primary  attack.  The  evolution  in  also  Uie  Buoe  except  Uiat  il 
ordinarily  procewls  witli  Kr^<at4^r  rapidity.  The  relapse  la  eeWom 
£iibil:  Parrot  did  not  Iqbp  one  of  bis  patiouts  wlio  suffon-d  n  rclnpM'. 
We  are  wholly  iguoruut  of  tiie  caiuie  of  tbeBe.  relupsea,  for  sncli  m 
havA  lieen  nbtiervi.'d  ooiild  not  Ix'  attributed  to  OQ  impmdviHV  iu  did 
or  to  iiiiy  iitliiT  defiuite  fact. 

The  uauul  terminntiou  is  iu  recovery,  biit  (lextli  is  jKHsitilc,  nml 
evm  qoite  cfiuiniou  iu  fertain  ppideniicfi.  The  fatal  caaea  ^nenll; 
progreea  with  grt-at  ntpidity,  j^iviut^  "Ut^  the  improHsiou  of  uutunul 
iiiali^naucy  aud  pemicioiumeaa.  Parmt  apeaka  of  fatal  cases  io 
whifh  death  occurred  in  from  threo  to  eight  hours  after  the  oiwct  <'f 
the  diHetiae.  Itajer  reports  cauos  iu  which  death  occurre«1  iu  four- 
tcoii,  thirty,  uud  forty  hours.  Bartliriz  has  seen  other  ca-sea  tCTmi* 
uatiiiK  filially  witliiu  twenty-four  hours,  aud  Keealmcher  in  1873  notftl 
iiMtaUM-M  ill  wliif'li  death  occurred  iu  teu  hnurs.  Thme  foudmyaiit 
eawes  which  kill  at  the  appearance  of  the  eruption  are  marked  m- 
l»cially  liy  the  ^roat  iuteusity  of  the  nervous  symptoms.  Thf 
fiH-liiiH  iif  oppression  is  extreme,  aud  the  patieut  siifTers  from  lUi  in- 
ilcM-rilmlile  feeling  of  malaise  which  is  comparable  only  to  that  of  im- 
l>eiiding  dejith.  He  may  fall  as  if  struck  doivn  by  a  blow,  and  aome- 
tiiiii'S  li)»eH  cnusciousuess  at  ouc*.  Ordinarily,  however,  coma  dotw 
nut  come  on  with  auch  extreme  suddenness,  but  is  precexlrtl  hy  a 
pi-riod  of  delirium  aud  convulsions.  The  face  is  congested,  the  erwi 
iivi'  proniineut  aud  congested,  and  the  pujiils  are  contracted  and  iin- 
iiioliili'.  Iu  other  cases  death  is  not  absolutely  sudden,  but  call  1» 
(■h.inu-tei'izeil  siuii>ly  as  rapid,  the  patieut  succumbiug  after  twcirtv- 
foui*  to  forty -pigLt  hours. 

Iu  still  iithiT  cHHes  the  onset  of  the  disease  presents  notJiiug  pecu- 
liar, and  all  tlio  syuiptums  seem  to  point  to  the  occarrence  of  a  mild 
case;  but  ou  the  aecoud,  third,  or  foiuth  day,  when  the  ernptiou  >> 
about  due,  thu  affection  takes  on  features  of  malignancy.  The  feter 
rises,  the  HWcabt  soak  the  patient's  lietl,  the  feeling  uf  suffocation 
grows  inrm)  intense,  and  expansive  aud  uoisy  delirium  apjicart). 
Complaint  is  miule  tliut  the  ejiigastrium  feels  ae  if  in  the  graapof  a 
vise,  ajid  in  the  cmirse  of  a  few  hours  the  patient  succumbs. 

Theso  accideutu  ma\'  suiierveue  even  after  the  appeunuce  of  the 
first  (jniptiou  and  just  an  a  upw  crop  is  on  the  point  of  coming  cut 
TOcent  obaen'atious  have-  shown  that  caaee  of  this  sort  are  accooi- 
Jiied  \iy  hyperpjrexia. 
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Varieties. 

Taking  the  intensity  nf  the  symptoms  as  a  standard,  miliary  fever 
han  Ix^eii  divided  into  bciiigu,  tinive,  fomlroyaut,  and  auibulatnry. 
Oil  tliebase.  of  nudin?  promiiieuce  i if  oue  ur  the  other  nf  thesymjitoma 
tbe  cases  have  beeu  ^rnupeil  iuto  iutlaiiiuiutory  uud  ga»tro interstitial. 
A  Httidy  nf  the  eiiidf^mic  of  1887  has  bniiight  out  a  poc-uliarity  (if 
miliary  fever  when  occurring  in  yimnj^  siilijects,  iu  thut  the  eriiptinn 
Aud  general  uymptdmu  are  uimilai'  to  those  of  JUtiitHk^u,  aud  iufatitilu 
miliary  fever  has,  indeed,  often  been  confonmU'd  with  lueaaleu. 

Miliary  fever  may  rnu  ittt  course  without  cniptiou  iiccordiuK  to 
Borsieri,  Rayer.  and  others,  tliounh  Foucjirt  dnuljts  the  exlateuee  of 
such  fornis.  Ou  the  ntiier  hand,  t)ds  author  admitx  tlie  esistenco  of 
miliary  fever  witlmnt  aweatiuK  "f  wliieh  Pujol  had  already  oljaerved 
H«veral  case-s. 

Parrot,  in  describinK  the  epidemic  of  Dnrdo^ne,  and  Taullieb,  in 
bis  ropiirt  of  that  of  Ens  Kliiu,  renuirk  ewpecially  mi  thi-  friiipii>iiry  of 
the  remittent  or  intermittent  form  of  miliary  fever.  In  these  cases 
the  ©sacerbatioMH  are  marked  by  a  noticeable  iiierease  in  the  trequeucy 
of  the  pulite,  by  a  ^leatly  marked  precordial  aniiety,  and  increased 
cephulol^ia  and  deliiiiuu. 

Diagnosis. 

In  n  cniintry  where  miliiiry  fi-ver  is  eriileniir  and  where  conse- 
quently <iue  always  thiukri  of  the  possible  ajipiMranee  of  the  disease, 
dio^Offis  of  the  affcetion  is  iisuidly  not  lUftieult.  The  disease  has  its 
Special  character,  and  a  peeuliar  aHsociatiou  of  cnsential  symptoms. 
O-rlaiu  authm-s  who  rej^ard  the  sweatiuj;  as  this  esseutiril  symptom  of 
this  disease  have  occasionally  confounded  miliary  fever  with  all  sorts 
of  miliary  eruptions  associated  with  sweatiu^;,  esjiecialh  those  which 
may  complicate  scarlet  fever  or  puerperal  septiciemia.  The  Vienna 
demiatologiste  and  also  ci^rtaln  Italian  |>hysicians,  directing  attention 
especially  to  cases  in  which  this  confusion  has  occurred,  have  youe  bo 
fdf  (W  t"  deny  the  esisteuee  of  any  apecilic  sweating;  sickness. 

Bronardel  and  other  memtiers  of  the  committee  seat  to  observe 
miliary  fever  in  Vienue  in  1SS7  insisted  especially  on  th(i  diJTf-rential 
diat;nosis  of  tlie  niljeolic  form  of  the  disease  from  measles.  This 
dinj^uosis  is  very  easy  when  wh  arn  in  position  to  waf^di  the  disea.se 
from  its  inception.  Rubeola  has  a  limg  and  definite  period  of  incu- 
b&tioB;  it  is  not  occomjmuii'd  by  sweatiut;  or  by  tho  uervons  |>he- 
Domena  peculiar  to  nnliary  fever.  Tho  eliaracter  of  the  eruption  also 
diffeni  in  the  two  diseases.     In  miliary  fever  the  skin  gives  a  sliagroeu 


538 


SETTER -KILURY  FITEB. 


feeling  Id  tlio  band  aa  it  ia  puatietl  oT«r  it,  and  and«r  ft  \m»  iU 
v«*iol*>8  can  easily  iw  iniulv  out.  In  iiiiliary  fever  the  catarrltsl  171^ 
toiDH  ttrv  very  slight  or  abeent  altogether.  A  bistoiT'  of  a 
attack  of  meaalee  will  bo  of  U8i(i8ta&cp  in  doubtful  case*. 

Tbo  diatciinsift  from  Hcarlatina,  tbe  emption  of  wbicb  maj  be  1 
iaied  by  that  of  miliary  fovi-r,  is  usuoUj'  <x>iiii<fln»tively  amj, 
iudood  tbaii  tlmt  from  measlea. 

Prognosis. 

Fnv  diflr>a8(>H  present  ttnch  marked  difTerencM  in  the  Rnvrtj  ol 
thfir  ciiursf  lu;  doi-s  miliary  fovor.  In  <H*riain  Bpi<l<*nii««  lh«»i  ur 
ncAvcMily  HJiy  ileatlift,  wbile  iu  otliere  tbe  fatality  is  as  i!rmt  m  tkM 
nccompuuyiug  any  of  tbe  mmt  uialiguftiit  of  afft^-tiona.  \Vr>  find  1 
nio«t  Htrikin^  contrast  lietween  the  ejiidemics  in  wtiJi-b  Fou<«rt  tnatn) 
1,4>55  ca»i<»  witbciut  a  mu^lo  d«uth,  aiKl  tbat  of  1K53,  iu  which  B«nar 
rM-,ord(Hl  l(t  deatha  in  2()  caAen,  a  percentage  of  G1.5.  In  1887  ^ 
find  the  extreme  fignn-8  of  33  |N>r  cent.,  1.33,  and  «n>n  0  pn  (MiL 
Tbe  epidemic  of  1485  waa  marked  by  a  fatality  of  99  per  ceoL,  wtob 
that  of  1506  wan  »o  much  U>hk  marderoiu  tliat  no  doiUis  at  iD 
oociirrml  niiionK  tlioae  who  were  properly  taken  care  of.  In  the  mb* 
epidemic  uIbo,  a^  in  that  of  1887,  the  mortality  may  nry  gnaHj  a 
different  localities. 

Miliary  fever  ia,  however,  an  eaiientially  treacbenioa  affection,  a*} 
there  in  uo  xympti^tii  iii>ou  wbirb  we  can  rely  forapn^wMi^;  intfeed, 
we  can  never  promiKe  a  core  even  when  the  symptoms  are  fi  tW 
mildetit  cbarackT  (Parrot).  "Si  raututt  fueris  dod  fidica  agme^tM 
melioribuf*"  (Bellot). 

By  takiug  the  aver»ge  mortality  of  a  certain  number  of  epidouo 
lietweeu  1847  and  1868,  L^on  Colin  obtained  the  perceatag*  of  U 
Tbe  follonnug  iire  tbo  mortality-  rales*  reoordinl  in  tite  epidfuidai  wa- 
tioDod:  Oise  (Itayer,  1821),  S  jteroent.:  Seine  et  Mame  (IBS),  IS: 
IXjrdogne  (Parrot.  1841).  8;  Austria  (Eeeohacbor.  1873),  3;  Banm 
(Kie<lel,  1HG8),  22;  Haute  Vienne  (Brcnurdel,  1887),  4;  Anlm 
(Dnwc-be,  1832),  24. 

Ah  a  rule  the  grave  canefl  are  more  numerona  at  tbe  begimuaK  of 
an  epidemic  tliaii  at  tbe  close.  Miliary  fever  is  ]Mrticralarly  apt  to  W 
benign  in  children. 

Pathological  Anatomy. 

Ko  progress  Ima  been  made  iu  oar  knowledge  of  tbo  psUwlapal 
anatomy  of  miliary  fever  ninoe  Rayer'8  time.  ContempoTWr  Bft^*^ 
huvD  found  nothing  ut  autopsy  beyond  injection  and  extiBvaatkw 
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In  tbe  niomach  and  trschea.  I>ra8che  and  WeiohaelbAiuQ  Imve  tK)t«xl 
the  pnv4enc«  of  €>c^L;riD08es  imcler  the  eodocardiam.  These  aathors, 
as  well  HH  Parrot  before  ttiem,  fotuul  the  sjil^eii  etiLirget]  nod  softened. 
Tliv  luicterioscopic  researches  of  Weichselhaam  in  IWl.  as  well  an 
those  undertaken  iu  France  in  1887,  have  given  ne>mtive  resnlta. 

I  Treatment. 

We  shall  defer  the  discussion  of  the  prophylactic  treatment  of 
miliary  fever  until  we  liiive  stndied  the  mode  of  transmission  and  the 
epi<lemicln|{ical  conditions  of  the  disease. 

The  onrative  treatment  of  the  sweating  sickness  bos  been  the 
object  of  naraerons  investigations  by  different  aiitliors,  but  the  rei^ults 
obtitincil  have  lieen  of  the  mi>st  diverse  cliaraoter.  AH.  or  almost  all 
those  who  have  written  of  the  disease,  however,  have  uuiti^l  in  ojiiMia- 
\n^^  till- treatment  by  nie^iis  of  sndorifics,  which  is  ])i>pnlarnmnny  the 
Iieasauts,  and  which  is.  jid'oniiny  to  Foucart,  the  prinoiiiiil  cause  ot 
nn  unfavorable  termination,  Accordiun  to  this  niethiHl  tho  patieuls 
are  kept  iu  l>ed  nnder  several  coverinjis,  and  even  in  niidnuiuun-r  tiie 
windows  are  hermetically  sealed  and  the  doors  are  kept  niont  caiv- 
fally  closed.  Nut  content  with  this,  the  patient'^  are  inundated  witli 
immense  quantities  of  aromatic  infusions  taken  sis  hot  as  they  can  l>e 
liorue. 

The  ])rni)er  inanagempnt  is,  on  the  contrary,  to  cover  the  patients 
as  lightly  as  possible,  to  leave  the  wimlows  o|)en  even  at  night,  and 
In  remove  the  wet  clothes  fretpieutly  and  to  rejilace  them  with  dry 
ones.  These  hygienic  uifiasmes  are  pniductive  r.f  the  greatest  com- 
fort to  the  patieuts 

Bleeding,  which  was  recommended  by  Raver,  has  lonK  since  iM't^u 
dlMLudoned. 

liecanse  of  the  symptoms  nf  gastric  distress  rnuciirt  and  Jidct* 
Gnurin  have  advised  the  employment  of  emetics.  .Tuli's  (irn'riii 
regarded  ipecac  tut  the  best  dnig  fur  this  pur|Mj.se,  and  Foncart  attrib- 
uted to  this  the  fortunate  recovery  of  all  his  patients.  He  gave  an 
emetic  at  the  very  l>egiuniug  of  tho  disciwe,  and  repeated  it  wlmnever 
the  nervous  phenomena  manifested  n  certain  degree  uf  inti^nsily.  In 
Addition  to  the  emetic  Fuucart  gave  a  saline  purgative,  usually  nu  the 
third  day. 

Duriug  the  epidemic  of  l>ordogne,  Parrot  expressed  himself  aa 
much  pleased  with  the  resultfi  fif  tlit<  employment  of  sulphate  of 
quinine.  Tliis  drug  was  also  highly  spoken  of  by  TauHieb,  but  it 
tloeji  not  seem  t<i  have  been  used  duriug  tlie  e])ideT"ic  of  ]HH7, 
in  which    the    treatmeut  was  almost  imn-Iy  exjiectant,    tho    only 
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measoree  employexl  boioK  cold  affmiioiut,  tbe  wet  sheet,  or  eoU 
pnckiu^  in  caseH  of  liyperpyrexm  aooonipuiieil  bv  marked  wnm 
Bvmptonis. 

Epidemiological  Study. 

Tba  territory  cx^cnpied  by  an  epidemic  of  miliary  fever  in  of  my 
rarialile  extciil.  Wo  lutve  nixi^nuts  of  epidemicH  Iiinit<>4]  to  a  village 
or  eT«u  a  {uirt  of  a  Wllage,  ctbem  <jcmpyiiig  a  ciint'iii,  ati  arramdiwt 
mi'Dt,  a  do]iMrtmPut,  or  an  outire  province.  Tho  populatioD  expraed 
to  tbe  epidemic  varied.  tben?fon>,  iniiii  t«u  or  a  d(»xM]  individoab  to  % 
liumltfHl.  a  tlioiUAiid.  a  IiutidreKl  tlioiiKand,  or  eveo  more,  acootdiag 
to  the  caae.  Among  the  epidemics  of  greatest  exteut  we  may  cit* 
tliiit  nliirh  in  178*2  canKt^l  31,000  deaths  iti  Lan^ndoc;  Uiat  ft  1931. 
which  atta^ketl  tiO  comm ones  iu  Oise;  that  of  1832,  which  attacked 
H2  ci>miiinu^  in  the  same  deiuirtment  of  France;  that  of  1841-lS, 
which  pre\-ail«l  iu  the  departments  of  Dnnlof^ne,  Charente,  Lot  H 
Oartintie,  Dt-us  Sevres,  and  Tarn  et  CJaroiine;  that  "f  1849,  vliieh 
was  spread  over  Somme,  Oiae,  Seine  et  Oise,  Aisne,  Mame,  MeaM, 
Mcnrt.',  and  Yonne ;  anil  that  of  1887  in  Vienne,  ludre,  Hnuto  Viitm^ 
IVux  Si'VTvs,  and  Ch»reDte.  Iu  1849  there  were  several  c«utTW  of 
miliary  fever  iu  Fiance  which  were  separated  one  from  the  other; 
iKwides  the  northern  departmeute  alx've  mentioned,  the  diiw^aa?  n> 
ce^'u  in  the  Di>iix  S^vreis  and  HrtuU-  Vienne,  iu  Oers,  and  iu  Poj  -it 
IVime. 

The  duration  of  the  different  epidemics  in  any  one  locali^ilK 
vitriefi  i-ousiderably.  It  lasted  but  a  very  short  time  in  the  localtlM 
viniliHl  in  1841— 42— only  ei^ht  days  iu  one  place  nud  a  month  is  u- 
other.  In  the  cjiidemic  of  1821  Raver  noted  that  the  daratioo  varifJ 
iu  different  localitie-t  from  seven  to  one  hundred  and  sixty -five  iU,n. 
Tlic  dunktii>u  of  the  disease  iu  auy  one  commune  was  »e*ra  to  fc« 
shorter  tlie  farther  removed  this  was  from  the  primary  centre  uf  infcfr 
tinn.  The  apiHvirance  of  uew  fnci  of  infectiou  generally  occnrs  pn> 
gre(U4ively.  Sometimes  we  may  follow  the  progress  of  the  disM* 
\i'ry  fiTlaiuIy,  the  affet-tion  seeming  to  start  from  one  localized  o-ntft 
iu  tthii'h  miliar^'  fi'ver  occurs  from  time  to  time  sporadically, ui 
tlii'u  t.i  ilifftwo  itself  Httle  by  little  and  eijually  in  all  diivrtioafc 
Wore  often,  howeier,  the  disease  lubances  along  a  single  line  " ' ' 
nifty  win<l  nUnit  iu  the  otldest  sort  of  a  fashion,  even  sometimi 
ing  liiick  nil  itself.  It  was  in  this  way  that  tJie  disease  a*lvi 
DniiloKue  in  1841.  Parrot  Iwliering  that  it  followed  Ui©  dire 
the  wind,  which  wiw  from  the  southwest. 

We  are  wholly  ignoraiii  of  tlie  reasons  for  the  very  markoi 
euces  as  regards  tbe  extent  and  the  duration  of  the  seveiBl  e] 


EPmBHIOLOntOAL  STITDT.  541 

of  miliftry  fwvur,  but  Uwrv  nro  uo  nnnitnln  for  HHHiimiDg  that  the 
direction  of  the  wind  is  of  any  im|)ortauti^,  iw  pHrrot  Hiiiiposr-d.  W« 
believo,  on  the  other  liand,  thitt  ouulHKiou  phi.vs  tlio  moKt  im|iorttiut 
if  not  the  only  nMe  iu  the  propagation  of  the  aS'ectkm  uuil  iti  tlie 
laigmtioii  of  epitlemies. 

In  1812  Sc'hahl  anil  Heasert,  deBcribing  au  eiiideiuic  whicli  wits 
prevailiti^^  in  the  department  of  Baa  Uhiu,  uot^nl  that  tho  disease  was 
ini|Hkrted  into  Kosheim  by  prisoners  brouglit  there  from  Si'lih'j*tjiiU, 
and  thoy  followed  the  further  progress  of  tlie  epidemic  in  connection 
with  certain  individuals  whose  wauderiugH  they  ilescrila'd.  TJiey 
advised  isolation  as  the  I>e«t  nit^tms  of  o]ijiosiut^  thp  spread  of  miliary 
ferer.  In  Rosheiin  with  a  jiopulation  of  3,7:i()  souls  tliero  were  300 
who  «nff*;r*d  from  miliary  fever.  Among  the  Jews  of  tho  city,  who 
aninbered  750,  there  were  no  eases  at  all,  and  on  iiiv.-stigatiiiu  it  was 
leamexl  that  tlie  menilwrs  of  this  coiiiinuuity  made  it  a  priu-tii-e  to 
avoid  all  houses  where  peo])le  were  known  to  be  ill  willi  tlie  sweating 
sickuvss. 

Itayer.  although  not  daring  to  vontnrf  a  positive  opiuiim,  i.'itcH  a 
niiml>er  of  fat-ts  [inmtiug  to  the  iiilluencn  of  coTitugion,  Several  vil- 
litges  were  invaded  aft<'r  the  anival  of  ih-i-soiis  who  Jiad  Ix-en  iu 
infected  localities  and  who  were  themselves  the  first  attaekcd.  Fairs 
aiid  markets  were  in  many  instaiirei^  imjiortaut  a^ent.^  iu  the  disseni- 
isation  uf  the  affeclinu.  Finally,  in  infeetml  regions,  Ihose  jiersons 
whi>  ke])t  themselves  absolutely  alonf  from  tdl  otln'i".'*  snlTeriTig  from 
miliary  fever  eacaiied  the  disease.  However,  Itayer  also  reports 
fWVffral  etises  in  which  ]>ersons  Pi4ni]>ed  iilthongh  they  liad  Ix-en  in 
close  contact  with  those  affeet^'d. 

Parrot,  Oaillard,  Foucart,  and  others  do  nut  believe  in  direct  eon- 
taKion. 

Loreau,  iu  1S4.'3,  ob.servnd  a  number  of  ver>  eoTiviiicing  insluucrs 

of  direct  tranHmission  of  niili.iry  fever  from  the  sick  to  tlie  well,  the 

most  mrions  of  which  was  the  case  of  a  lady  who  li%'od  at  a  diKtanco 

of  25  km.   from  Poitiers   in  ii  village  where  the  disease  had  not  yet 

declareil    itself.     Thin  hidy   came    to  Poitiers  to  attijul  the  funeral 

of  her  brother,  who  had  died  of  the  jirevailing  disejise,  and  two  weeks 

l»t4>r  she  herself  came  down  with   (In-  same.     Tlie  sou  of  thi«  lady's 

'"I'lner  was  seized  it  fortnight  after  his  mistress,  and  his  two  sisters 

icanie  affected  after  nursing  him.     The  priest  nf  tJio  village  came  to 

Iminister  tho  last  sacrnnients  to  tlie  lady,  aiicl  Ihat  very  evening  he 

■came  ill,  and  sis  days  later  was  dead.     The  physidiiu  who  attended 

lesft  jiatients  also  was  attacked  in  his  turn. 

The  epidemic  of  \><S7  furnished  a  large  number  of  simlhir  fadB, 
lul  all  those  who  have  written  uf  this  epidemic  have  dochired  thWfaM 
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Belres  strong  b^IicTvre  iu  tbv  cuul^ioD  tiH<orv.  Dt— chg  ml 
W«icli>u«lliaani  report  t)i«  two  following  ease*  oboenred  by  Uimb  tsthi 
epidemic  of  1892.  Tlierpitleinie  appi«red  fiistftt  Gradiwifae,  ud  A> 
Gr«t  )uitient  at  Ourke  waa  a  man  wLo  had  worked  at  GnHli«clw  ami 
Iiad  returned  from  timt  placv  ill.  Tbc  nvxt  two  U>  saffar  fniB  Ifa 
tUt«0JUM>  wont  tl)A  aiftlttr  aiul  tli«  mother  of  thin  man.  In  "n^lrtr  jiam 
a  woman  died  of  miliary  foTer  on  April  IStli.  Hvr  Uitmi  aMenltv- 
irifi;  in  Iho  8am(i  village,  but  in  different  bons^ti.  wen>  lli^  BiStlota 
Httai-ke^l ;  tbey  bwl  visitixl  tbe  first  palitrut  aud  bnil  perfi 
last  oflicieA  for  her. 

In  a  wrtaiu  niuulwr  of  camm  cvou  ww  nm  ablv  Ut  gMtber 
Aonice  iu  the  ntudy  of  the  duration  of  the  {leriod  of  ineabalMi 
miliarT  fever.  Thiit  period  THiiMi  within  rather  wide  limitB.  It 
ii8tiitlly  lery  Hhort,  twenty-fonr  liours  or  lens,  Imt  in  a  eaam 
in  1827  and  cit^  by  Bronardel,  it  wbh  appiirvutly  not  leaa 
weeks.  One  of  the  ninttt  cODclosire  ohHeii-atioM  was  madn  ia  UB 
duriut;  an  ejiidemic  at  AntHee  in  Strria.  A  yoong  girl  who  bul  Vm 
aiuonK  (hi>  ill  went  to  Vienna,  where  she  remainetl  fi>ur1<«^  (lft<* 
she  wax  tteized  with  miliary  fever  while  in  Uio  wagon  an  Wr  n; 
back  frfini  ^'iennA  to  Au8Aee. 

Although  these  fac^  woald  appear  to  t<stabli«h  cooclaainlT  ihl 
miliary  ky^r  is  8)iTea4l  by  cootagioD,  we  are  i«tiil  abtololi^f  ia  tie 
dark  as  tn  the  vehicle  of  the  contaginm.  Reasoning  from  the  aaalnf? 
of  the  eruptive  fevere,  we  iiiav  Mup[>o8e  that  the  i*ontiigioaa  prinifAr 
18  iiretwnt  in  the  leBionn  of  the  ernptionfl,  that  it  in  cairiM)  ta  tb 
Mcalcx  which  arc  thrown  off  during  tlw^  ]>eririd  of  d<.'«<i|(uunatiaB,  Ihd 
it  i8  contained  in  the  sweat,  and  that  the  linen  aQ<l  clolhiDit  "MA 
have  become  imprcftnuted  with  the  contagions  prim^ple  may  traBk- 
port  it  to  a  difltance.  All  theae  opininna  are  very  plaaailUH,  tai  »* 
can  only  approve  fully  of  the  measure  of  pr<>tection  InuuxI  npnti  ^im. 
eajiAcially  isolation  of  the  affected  and  tbo  disinfectioa  of  the  cklkiM 
and  other  olijects  which  liavc  btx-n  in  immHliate  contact  witk  tf 
sifk,  meaaarra  which  were  verv  generally  adopted  in  tbe  e|«dnur  '* 
1887. 

We  mast,  however,  admit  that  thus  far  these  hypotbeow  aie  i»' 
enpiiorted  by  any  poeiti^-e  clinii-nl  or  ex[)erinH-iital  fai-is.  AHoq* 
made  to  cau»e  the  dineafle  by  inotTuUtion  of  the  fluid  of  tbft 
have  proved  uuHucceftefnl  iu  the  hands  of  all  tlie  exiterimenterB 
Parrot  This  Liltfr  inoculated  hinwelf  at  an  antopey  with  bnth  lb 
blood  of  the  heart  and  lht>  fluid  from  a  vesicle.  Fifteen  hoata  )M 
he  esiierieuccd  a  lively  itehiug  t>n  tlie  doraid  HUrface  of  the  liaadal 
following  til  is  there  appeared  a  ncarlet  patch  the  aiss  of  a  ailnrdcAK 
which  speedily  became  ouvenxl  with  vceicles  resembling  in  all 
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thiii^e  Bpon  in  the  pnipfiou  of  tlic  iirevniliug  ()iBcuu4f.  Tbin  eriipHnn 
lasted  three  daja  and  then  gave  viiy  to  ii  branuy  deH<|iiaiuatiiiii  just 
AM  (lid  Uie  eruptioii  of  triif  milmr.v  fever.  Tiiese  iiirHnilfttinii  esperi- 
uieiita  are,  however,  of  only  relative  impi)rtancp,  for  the  eutroiice  of 
th«  coutnKiiiin  into  the  bod.v  cprtiviuly  ilots  not  tjike  phice  in  the 
majority  of  cft«en  tlirough  the  trutaneouH  Hiirface, 

Contrary  to  what  happens  in  the  cfiMc  of  ntlier  ('imtjiniiniH  diseasEis, 
there  seem  to  l>e  alwolutely  no  preilispdHint;  conditinus  of  the  ilisejisu. 
If  w«  I0UV6  a»idt>  tho  very  oljBciiri'  <|aostioii  of  the  relations  of  miliary 
fever  to  rhnlera  (wliicli  diseasf-  moreover  followH  iniliai-y  feviT  iriiirli 
iiioro  oftfH  than  it  priTedL-x  it),  we  find  that  miliiiry  fever  sehlom 
attj4cks  one  ulrpjidy  sufferiuj;  from  another  diHwise,  Init  ratiicr  hy  pief- 
ereuee  those  who  are  in  a  rolmst  Hlate  of  health  and  in  niiddle  life. 
In  many  epidemics  woint-u  liiivit  wiiffer^'d  luort-  than  nii'u.  3Ioj*t  of 
thijse  who  have  descrilwid  epidenuL-s  of  the  disease  say  tliat  i-hihlreu 
under  ten  yeui-s  of  age  generally  esciipe.  Tli>-  historians  of  the  t}]n- 
ileuiii'  of  1H87,  however,  do  not  admit  this  and  tliiiik  (iiat  the  iramii- 
uity  U  nftt^n  a])pureut  only,  and  that  cnHes  of  miliary  fever  ot^nr  in 
children  and  even  infants,  hut  that  Ihey  are  not  reiotmized,  In'iiik 
mistjikt^n  iiMiially  fur  imasli'M.  In  Ihi-  juvonnts  which  we  it>ad  of 
many  epidemics,  it  is  expressly  stated  (hat  the  aiijiearance  of  the  dis- 
ease wax  preceded  liy  an  e|)iil<iTiie  of  meiislen. 

The  theory  of  contjigioii  nndonbtedli,  aci-oiinta  tor  many  |Hu*nliari- 
ties  observed  in  the  mode  of  propagation  of  this  disease.  It  is  not  at 
nil  surprising  that  in  many  cases  it  lias  not  In-eu  possililc  to  dcter- 
tnitie  in  what  way  the  disease  was  imported  into  a  special  locality, 
)fS|Hvially  if  we  admit  the  jionsiliility  of  niihl  walking  cases,  and  if  wo 
take  into  aivoiint  the  hn'idltics  in  which  many  o[  the  ej'idemirs  liavi. 
developed,  localities  iii  Ihe  coiiiilrt,  iiiiiii<-l « ,  wlici'i-  nii'ilii'al  uKsist- 
auce  is  not  called  so  promptly  as  it  is  in  the  larger  cities. 

We  may  also  remark  Ihtc  that  miliary  fcvi-r  in  not  cxtirmely  cm- 
tauions.  Alongside  of  honnes  in  which  all  or  iiearl^>  all  tin-  inmates 
have  lieen  att;it:k('d  (14  out  of  19  in  one  fannhoiise,  in  a  caso  ciled 
by  Bronardel),  there  are  often  many  in  which  only  one  or  two  of  the 
uimat''.s  have  sntTered  froiti  the  disejiHc.  In  the  epidemic  ohscned 
by  Keesbather  the  sufferers  number  4.H  jier  lent.  of  tlie  entire  pojni- 
lation;  in  thikt  of  Anssee  the  percentage  wa«  4.4.  In  the  epidemic  of 
Oise  the  i>ro])orti(»nM  varied  in  difl'ereut  towns,  being  1  in  2  at  Kreuis, 
1  in  3  at  Puysenx,  J  In  H  at  t'ire.  1  in  1)  at  Chiiinbly,  1  in  17  at  Mello, 
1  in  20  at  (louvieiix,  1  in  I'l  at  l.ys,  1  in  I'lO  at  Chantilly,  and  only 
in  1,754  at  Mem.  In  ISH"  the  jiroportion  varied  from  1  in  4  tc 
ill  20. 

The  uuml)er  of  sulTerers  is  greater  in  communes  which  are  situa 
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SMkKtit  to  the  original  wutro  of  the  (Iuohho,  in  thoHo  whm  Uw 
tary  coDtlitiuus  are  XiaA,  an<l  in  those  wbic-h  ooutain  the 
uuti)l)er  of  people  in  poor  ciivauistiiiKat  or  lu-taal  laapen.  TUi 
formula  of  Bayer  o)L[>rfM0m  t'ory  accural^^ly  wtial  in  kuowii  ol  Ibo  am- 
(litKiutt  of  propaii^ticHi  of  miliary  fever  among  the  iDilividnakiai^ 
one  locality.  It  is  always  in  tlio  uoijiiliiHirliouii  of  tin;  oriKind 
of  Uie  difleaHe  that  we  find  the  nwBt  nutoeruns  and  the  gimTest 

In  cases  iu  ubiob  we  oauitot  tmce  tlio  imKi"  "t  tlut  dlMaaa  lo m- 
niediata  or  mediate  contagion,  we  are  oltligeil  to  osanaie  Um  ftofag^ 
tion  of  tlie  uuilady  hy  tlie  air  or  water,  tiiongb  we  are  uaU*  lo 
cite  an>  facta  in  Rup]>ort  of  tliia  aasamptiou. 

In  general,  aa  we  bav«  reiuurkvd  nliow,  opidvmiM  iJ  iniiiarr  fam 
ariiw  only  in  Uioae  regiona  where  the  dtsease  aln<ady  exuti  b 
endemic  form.  Tboy  l^egin  in  localities  where  isolated  emmu*  tnm 
time  to  time  oliwirvixl,  and  wa  aro  very  oatanlly  led  tu  anpiwe  fraa 
thia  that  in  ptaoea  where  the  affection  ta  endemic  tfaera  exist  spedal 
cnndiliouit  wbii-li  ix^iniiit  the  |iatbo|{<^ni(>  agejit  of  the  dine— e  to  Itit 
ontside  of  the  hiwian  IxmIv,  moat  proliably  in  the  eoil  <iT  in  the  witaT- 
Uuder  the  influeoce  of  certain  CKviting  caoHra  the  ooutaginn  aoqnns 
more  active  properties,  and  in  this  way  are  to  bo  explained  the  mm 
or  IvtiH  eitl«u>«ive  e[ii(li>mi€8  occiirriuK  from  time  to  tinte.  Thia  hj' 
potheeis  fita  in  well  with  the  general  fealnro  of  the  diMOM,  wd  ta 
tlii8  resiKTt  miliar^'  foror  ratomUes  cholera,  malaria,  and  the  pliKV. 

Our  knowleilge  of  the  oonditious  ct>mmoD  to  regiona  when  nSbrj 
fever  prevails  endemically  ia  very  alight  Howerer,  it  aerms  to  U 
establisbed  at  least  that  tboae  r»gii>n8  am  daniji,  more  or  kai  naaht, 
and  badly  drained.  Epidemics  appear  after  seasons  at  pcnbafiJ 
miiw,  causittg  iniiiHlatioDS.  or  of  djunp  aitd  clundy  weather,  or,  m  b 
the  epidemic  of  Languedoc,  after  the  dredging  of  the  canals.  Oaid 
IS4epidcmint  of  miliary  fot'er  studied  by  Hirm*b,)^{  l>vgan  tn saaaa*. 
B3  in  the  spring,  29  in  the  winter,  and  9  in  the  autumn.  Whca  lli 
epidemic  od-urrml  in  winter  it  was  dnring  nu  exo«|itiotiallT  aSi 
aeaaon,  and  the  occurrence  of  heavy  frosta  put  an  end  to  the  dbsMc 
aa  iu  the  epidemic  of  Itottiugen. 

It  will  tm  intereeting  to  compare  with  miliary  fev«r  cwctaa  i|a- 
itoraics  wbicb  bare  been  observed  after  floods,  and  hare  bneo  tho*^ 
to  be  doe  to  the  emanations  from  Uie  slime  left  on  the  anriaoe  of  tl» 
grouml  by  the  receding  waters.  An  opidemio  of  thia  kind  was  i4> 
served  in  It^Jl  in  a  certain  number  of  places  in  the  diatrict  of  Cnilb 
in  tlio  biiHin  of  the  Oder  Itiver,  and  wiia  studi<'<l  by  MuDer  ni 
Schmidtmami.  Tbis  diactuHi,  which  wan  calWl  ~  Schlammfiehs,* 
nsambled  miliary  fever  very  closely.  It  had  the  same  rapid 
sense  of  fatigue,  articular  pains,  cephalalgia,  depieRaiou, 
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paiu,  coDBtipatiou,  aud  eometimes  uauseu  aud  vomiting.  The  erup- 
tion appeared  on  the  aecoud  or  third  day  and  uaually  resemblpd  that 
of  meaalee.  The  jiharyux  and  the  oonjtmotiva  were  <iuite  frequently 
ooDgested.  The  sweating  does  not  seem  to  have  been  so  prominent 
in  this  malady  aa  in  the  clasaical  miliary  fever,  but  Schmidtmuiui 
says  that  it  often  was  preHent  on  the  fifth  day.  These  cases,  in  which 
the  etiological  iiifluence  of  the  inundatiim  was  unquestionable,  are 
worthy  of  some  consideratiou  in  the  atud>-  of  the  cause  of  miliary 
fever. 

In  the  epidemics  of  Asiatic  cholera  in  1832,  1849,  1854-55,  and  in 
the  more  recent  visitations,  the  ciiexisteuce  of  miliary  fever  has  fre- 
qoently  been  noted.  This  was  in  loualities  where  miliary  fever  is 
endemic,  such  as  Pioardie,  Franohe  Comte,  and  Provence.  The  co- 
existenoe  of  these  two  diseases  has  puzzled  medical  men  greatly, 
bnt  it  seems  to  us  easily  eiplicablo  if  we  will  but  iemem1*er  that  the 
exciting  causes  (heat,  moisture,  etf. )  are  equally  favorable  to  the  oc- 
curreuce  of  miliary  fever  and  to  that  of  cholera. 

Prophylaxis. 

A  comparison  of  the  territories  where  the  disease  was  endemic  in 
the  last  century  and  where  it  prevails  at  the  present  day  shows  very 
clearly  that  miliary  fever  is  diminishing.  The  improved  hygienic 
conditions  and  the  drying  ot  the  soil  in  consequence  of  the  constantly 
increasing  area  of  cultivation  explain  this  diminution  and  lead  us  to 
hope  for  the  gradual  extinction  of  the  endemic  foci  of  the  malady. 

Once  miliary  fever  has  declared  itself  in  any  locality,  all  our 
efforts  should  l)e  to  circumscrilje  it.  Tht'  miau.s  to  this  end  ai-i>  the 
same  as  those  era]iloyed  in  the  case  ot  contjiginus  diseases  in  general, 
Diunely,  isolatiou  of  the  sick,  disinfection  of  all  objects  which  have 
come  in  contact  with  the  iialicut.  and  also  of  the  house  iu  which  he 
has  been.  The  history  of  the  epidemic  of  1887  sfcnis  to  have  entab- 
liahed  the  efficacy  o(  these  measures.  Drasclie  and  Weichsclbauiu 
also  employed  them  with  gi-eat  advantage  in  the  epidemic  nf  181)2. 

The  English   Sweating  Sickness    (Suette    Anglaisei    and 
Its  Relation  to  Miliary  Fever. 

From  1485  to  1551  we  have  records  of  five  succi-ssive  epidemics  of 
'ery  grave  disease,  betfinniug  always  in  England,  iu  which  conuti-y 
remained  limited  iu  nil  but  one  of  the  epidemics. 

The  affection  l^gau  with  a  very  violent  chill  followed  by  fever. 

caused  at  once  au  excessive  degree  of  prostration,  a  xiaiuftd  .sense 
Vol.,  xr\'.— 35 
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of  wciglit  in  the  epigastriam,  aoil  a  Iwliiig  of  anxietj.  Tb*  heir 
va&  batliod  witli  a  fotid  sweat.  All  these  nymptoDui  ixvnrKil  ia  tLe 
course  of  »  very  short  time,  and  the  diseaHo  ifawlf  bad  terminated  is 
reoovery  or  death  b.v  the  eicjiiratioii  of  twenty-foor  boon. 

The  following  ia  the  somewhat  less  snmmary  accoast  of  thia  d»- 
ease,  whioL  Foucart  give^  aft«r  John  KA^c,  BaooD,  and  cUi«n:  Tlw 
disease  developed  suddenly  and  imeipectedly  and  annonnoed  itadf 
by  >iiti;n8  which  could  not  be  miataken  for  a  Ions  period,  bat  vhicii 
nevertbeleofl  varied  more  or  less  according  to  th«  individual  me. 
S<i>no  ]Mitieuts  complained  of  violent  pains  in  the  head  or  id  th*«^ 
tremities.     Moet  frequently  the  affection  began  with  )uutial  .laaaJi 
on  the  neck  or  ahonlders,  which  ttoon  became  Reneral;  a  h«nT'*ig  bo4 
vapor  spread  over  the  entire  boily,   which   noon  became   litenllT 
batheil  in  sweat.     Some  felt  as  if  coiisomed  by  an  internal  ftt*.    AD 
complained  of  an  insatiable  thintt.    They  aUo  betrayed  an  eitnac 
agitation,  aniiety,  nneasiness,  oppression,  and  an  excemro  |a«*tn* 
tiun.     In  some  cases  there  was  great  loquacity  followed  by  aa  iatia- 
ciblo  tendency  to  sleep;  the  scene  was  terminated  by  m  sopom* 
delirium,  vrhich  led  the  ignorant  gmblic  to  believe  that  it  wastbealeep 
ilst-If  wliich  was  the  cause  of  death,  instead  of  bi'iiii^  m4_*rply  om  li 
the  symptoma  of  a  fatal  disease.     In  some  patients  the  gastric  foac- 
tions  were  arTeste<l  aiid  incfX-rcible  vomiting  occum.il  wbenww  tbi 
least  thing  was  taken  into  the  stomach.     Among  all  tbcottmn  wir 
tremoly  painful  palpitations  and  prooordial  anxiety.    The  pabe  vm 
small  and  frequent  and  the  reflpirationa  were  accelerated.  alMirt,  nd 
laKirvd.      Hometimet;   the  sweating    stopped  and   the 
became  oold,  but  this  was  only  temi>orary  and  it  retanwd 
the  members  becume  warm  again.     The  nrioo  was  either  omnul  of 
fetid.     All  these  symptoias  lastM  naoally  for  eighteen  to  tweolv-fo«r 
hours,  sometimes  1ms,  and  at  the  oud  of  this  time  either  the  patial 
recovered  or  death  occurred.    After  twenty-four  boon  tb*  daafv 
was  past,  but  the  diseaiio  left  behind  itself  aweakiMMof  veiylaig 
duration,  and  also  palpitations  which  persisted  eereral  ycMs  afis 
recovery  or  sometimes  for  tlie  rest  of  life. 

The  dnration  of  the  disease  ii-aried  in  different  epidemica.  Is 
some  casett  it  laste<l  three  or  four  hours  only,  in  other  cases  fiia  |*<V- 
ress  was  letts  rapid  and  the  affection  was  of  Icsa  gravity. 

The  first  invasion  of  tlii.'*  malady  was  in  the  month  of  AngMt, 
1485,  and  octrurred  on  the  we«t  coast  of  England.  Londcoi  ns  in- 
vaded at  the  beginning  of  September,  and  tt>e  ravages  caused  tliM*  bf 
the  sweating  sickness  were  very  considerable  among  the 
citizens,  aii  aldermen  ami  the  Lord  Mayor  succumbing  in  the  < 
of  one  week. 
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The  cUseafie  appeared  a  setomi  time  lUiriug  tbe  summer  of  1506 
ami  terniiuatttl  in  tLe  antumn  of  tlie  samu  year.  TLia  tiecouil  ejii- 
demic  was  atteudwl  with  a  roucb  Hyhter  mortality  thau  the  first. 
Details  eoncerDinj;  ita  progress  are  wanting,  auil  we  oiily  kunw  tliat 
IioiidoD  was  invaded.  The  sweatiug  sickness  apjieared  a  thini  time 
ill  July,  1517,  and  this  time  the  mortality  was  very  great.  The  dis- 
ease prevailed  all  over  Eu^laud  and  even  crossed  the  Channel  and 
nttucked  Calais,  althimgh  here  all  the  native  population  escaped, 
only  Englishmen  being  attacked. 

Eleven  years  had  separated  the  third  epidemic  from  the  second, 
and  the  same  interval  elapseillwtween  the  third  and  fuiirth  epidemics. 
This  time  tlie  disease  was  discovered  in  London  itt  the  end  of  May 
and  caused  great  ravages  in  England.  The  pest  ou  this  occasion  did 
not  remain  confined  to  England  Irat  u]iiiertred  the  following  yefir  in 
Germany,  where  the  first  cases  were  re[>arted  iu  Haiulmrg  on  July 
25tli,  and  in  Liilieck  on  the  29th  of  the  same  mouth,  and  other  places 
in  the  country  were  successively  invaded,  Zwickau  iu  the  beginning 
of  Aagnst,  Stettin  in  the  first  part  iif  Septemlier,  and  Dantzig,  Augs- 
burg, Cologne,  Strasburg.  and  Fraiikf-irt  at  the  sumo  time.  The 
Low  Countries  were  invitded  the  latter  part  of  September,  aud  Den- 
mark, Sweden,  Norway,  Lithuania,  and  Polaud  followed  in  turn. 
Everywhere  the  disease  appeared  with  the  same  characters  as  to 
grarity  and  extent  of  diffusion.  Everywhere  the  duration  >>i  the  epi- 
demic was  short,  from  four  to  five  weeks,  and  by  the  end  of  the  year 
1529  it  had  disappeared  entirely. 

The  sweating  sickness  appnarei!  for  the  fitth  time  iu  la.'il  at 
Shrewsbury  on  the  Severn.  It  travelled  from  the  west  to  the  east,  but 
more  slowly  than  in  the  previous  epideuiica,  for  it  diil  not  reacli  Lou- 
don until  the  0th  of  July.  It  extended  all  over  England,  however,  and 
died  out  on  Septemlier  30th,  ii.fler  liaviiig  claimed  numerous  \ietim* 
in  all  classes  of  Bocie-ty.  This  w'.is  the  last  epidemic  of  the  sweating 
sickness  iu  Euglaud,  and  the  afl'ectiou  lias  never  returned  from  that 
day  to  this. 

In  two  of  these  epidemics  the  march  of  the  disea.^e  waa  quite 
clearly  followed.  Uoth  times  England  was  traversed  from  west  to 
east,  the  first  important  city  iuvadi-d  in  14W  as  well  as  in  1.551 
ba\'ing  been  Shrewsbury  on  the  banks  of  the  Severn,  The  disease 
se«m8  to  have  been  a  contayious  affectiou,  for  we  see  it  following 
Henry  liTI,  and  his  army  into  Ijoudon  after  the  battle  of  Bosworth 
Field. 

Tbe  epidemic  of  Hamburg  iu  15"ii)  was  attiibuted  by  contem- 
porary writei-3  to  au  importation  from  England,  However  this  may 
have  been,  the  tact  is  that  tiie  first  jteraous  attacked  were  members  vt 
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the  crew  of  a  vessol  arrived  froin  au  Euglisli  [lort.  During  tb«e[n- 
demicti  of  lol7  and  Io2S  Henry  VUi.  and  hia  conrt  escaped  infection 
by  meauH  of  strict  isolatiou. 

Tie  disease  always  attacked  vigorous  sabjects  in  the  prime  of  life 
and  ]ireferably  those  who  were  great  eaters  nud  drinkers.  Guiu  tnn 
allegHs  tliia  latter  as  the  reason  why  the  English  were  the  only  per- 
80U8  attacked  iu  Calais,  Antwerp,  and  several  cities  in  Brabant  iti 
1551,  Uie  natives  of  these  places  escaping  wholly.  The  true  esplans- 
tiuu  of  this  predilection  for  the  EngUsh  was  undoubtedly  that  tLow 
attacked  had  just  come  from  across  the  Chauoel  and  had  been  infected 
in  their  own  country  before  departing,  or  else  that  the  contagion  «w 
conveyed  to  them  in  articles  brought  from  England  and  which  tiod 
been  in  contact  with  the  sick. 

The  English  stveatiug  sickness  began  iu  the  spring  or  summer. 
The  historians  of  the  epidemic  of  1551  state  expressly  that  the 
weather  that  .tear  was  hot  and  damp,  and  they  speak  of  miasmatic 
exhalations  arising  from  the  river  Severn. 

The  facts  which  we  have  just  recounted,  namely,  the  influence  of 
coutitgion,  the  happy  effects  of  isolation  us  a  prophylactic  me&eore, 
the  predilection  of  the  disease  for  vigorous  subjects,  its  appearaoM 
ill  the  t^pring  and  summer  and  in  damp  localities,  all  point  te  Ibe 
probable  identity  of  the  English  sweating  sickness  and  miliary  tern. 
Authi>i-«  who.  like  Rayer,  Foucart,  Guerin,  Hirsch,  Colin,  sod  BJ- 
self,  believe  iu  the  identity  of  these  two  affections,  base  their  opinion 
cliiedy  uu  the  cliuical  characters.  The  profuse  sweat  was  always  th» 
essential  factor  iu  the  English  epidemics,  and  with  this  sweat  were 
associated  the  nervous  symptoms,  a  ]>aiuful  weight  in  the  epigas- 
trinm,  a  sensation  as  of  strangulation,  depression,  palpitation  of  the 
heart,  cnldue>^s  of  the  extremities,  great  ansietj',  somnolence,  ami 
sometimes  delirium.  These  very  nervous  pheuomeua  are  found  in 
the  miliary  fever  of  the  present  day. 

Thiwe  who  oppose  the  view  of  the  identitj'  of  the  two  affectioDfl 

allege  the  extreme  diffusion  of  the  English  disease,  the  rapidity  of  iti 

progress,  the  iuconi]>ai'ably  greater  granty,  and  the  absence  of  emp- 

tiou.     All  the  writers  who  de8cril)ed  the  EngUsh  sweating  aickiiM* 

dwelt  e.4]iL'iially  upon  tlie  absence  ot  eruption  as  a  feature  differen- 

Mating  the  disease  from  the  two  other  great  epidemic  dtseaaee  of  the 

imo,   to  wit,  tlie  phigue  and  typhus  fever.      But  the  eruptitH)  in 

uliary  (ever  is  a  late  phenomenon,  appearing  only  on  the  third  or 

orth  day,  aud  it  would  therefore  naturally  not  haw  been  ob*erreil 

cases  wliich  ran  their  courne  so  rapidly  as  did  those  in  the  En^isi 

■demies  ol  wwoatiug  sickLesa.  We  may  suppose  that  the  authon. 
kfinluK  tUeiuBelves  especially  to  a  description  of  the  fatal  cas* 
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overlootecl  the  ernption  whic-L  occnrred  oulv  iu  tho  more  prolonged 
nnil  Htv]>k-«1  i:w^^.  But  Tvengiiie,  wlio  Htudietl  tlie  epidemii'  iu  Hul- 
Lasd  in  1529,  refers  to  the  oocurrem-e  of  a  vesicular  eruption  on  the 
cxtrL-mitieH  towardii  the  cud  of  the  disease. 

The  graWty  of  the  Eo^liiih  aweuting  sii-knetia  does  not  appear  to 
me  to  be  a  snfficii-utly  dlHtiuctive  charactoriutic  to  t4itparnl«  it  abeo- 
Intely  from  miliary  fever.  It  mny  be  explaiuecl  in  part  by  the  very 
Qufortiuiate  thentpeutic  Mieaaures  to  which  rxsnrt  wan  had  iu  tlu^e 
times.  All  writers  describing  recent  outbreaks  of  miliary  fever  are 
ugret-d  iu  regard  to  the  iuiurifnis  efl'ecta  of  covfriug  tlu'  tmtiL'uti^  with 
a  heap  of  bedclothes,  which  is  done  iu  domestic  practice  by  the  jiciis- 
autH  with  the  idea  of  iucrejwiug  the  sweating,  and  we  know  that  this 
was  the  universal  jiractice  iu  the  Middle  Ages.  Again,  altliongh  iu 
the  great  majority  i>f  modem  cpidi-mies  of  luilinry  fcv^-r  tht<  disoase 
is  of  benign  type,  it  is  not  always  so.  We  have  already  seen  tliat  iu 
the  Aussee  epidemit^  in  1803.  tlie  dfaths  were  ovit  nuv  iu  funr,  aud 
we  cannot  call  an  aft'ec-tion  which  may  l>e  attended  with  smh  a  mor- 
tality uu  iuHiguificuut  one,  Tln'se  fatal  eiWfS  aUo  HoimtinieH  pro- 
)^e(4a  with  great  rapidity.  Parrot  speaks  nf  a  fata!  result  lieing 
reached  in  from  three  to  sis  hours,  niid  we  have  seen  in  the  section 
OU  progucisis  that  the-se  are  not  isnhiled  iiiHlaut-eR. 

We  will  admit  that  the  Engiiiili  epidemics  spread  with  much 
greater  rajiidltN  and  over  a  wider  extent  of  territory  than  ha\e  any  of 
the  epidemics  of  miliary  fever,  but  this  is  ouly  a  iiuestiou  of  dt'gree, 
for  the  extent  aud  rapidity  of  diffneiou  have  lieeu  very  nutiu-eablo  in 
Bome  of  the  outbreaks  ot  tho  lalter  disease.  The  eelebnited  medicul 
historian,  Heeker,  who  moreover  was  not  an  iii'holder  of  the  identity 
of  the  two  affectiouM  wo  are  now  considering,  lias  told  ii."  o(  Iho  oieur- 
reuce  of  a  grave  disease  having  the  same  cliaratteristics  as  the  Eng- 
lish sweat,  but  which  was  i>[  limited  e\>'iit.  at  a  periud  mmh  more 
Dearly  approaching  our  own  times.  The  little  (iermau  city  of  llot- 
tiageu  OU  tho  iMmlers  <if  the  Taiil».'r  in  Frniicouia  was  visited  iiu 
Novemlwr  25th,  1802,  with  an  ahsolntelv  new  disease,  of  whieli  the  fol- 
lowing were  the  main  eharneteristies :  The  disease  attacked  young 
and  vigorous  subjeets,  hegiuuiug  suddenly  with  a  feeling  of  inexpli- 
cable anxiety ;  the  heart  lieiit  violently  against  tin-  rilw,  a  laiuiuatiug 
paiu  wa*i  felt  at  tho  base  of  tho  neck,  radiating  thence  to  the  chest, 
which  was  accompanied  by  a  trembling  of  all  tlii>  extremities.  The 
body  was  covered  with  a  profuse  aeid  and  fetid  sweat.  Most  (if  the 
Buflferers  succumbed  within  a  period  "f  Iweuty-tonr  hoiii-s,  but  some 
begau  to  improve  on  the  seooud  day  although  the  sweating  oontiuued 
op  to  the  fifth  day.  X  certain  nnmlM?r  suffered  n  relapse.  There 
does  not  up]>ear  to  have  beeu  auy  eruption,  or  at  least  Siuuer,  who 
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dciwribAd  the  disease,  anya  that  what  emptioD  tbere  vaa  ja  eeruia 
cases  wan  vri\i»otl  hy  tb«  tucdicinei*  exiiibitiMl. 

Tlie  ualatly  liad  bad  many  rictimo  up  to  the  time  that  -^imif, 
called  from  liViirzl)ui>;,  !«ii»cc(HK>d  iu  indtu'lti^  the  inhabitaals 
aliondoii  their  method  of  forced  HWeatiuK  to  which  till  then  tbej  bad 
had  recourao,  uud  whivli  tuid  boou  as  uiihnppy  in  ibt  r^olta  as  in  tiw 
English  epideiuicH  in  the  nixteenth  centur;'.  There  were  B'>  im 
CHSfw  after  Dec(^iulx>r  uth,  on  whicb  day  tbe  weather,  which  had  beta 
unaeaaonablj  mild,  became  cold. 

Mead  funiixbeit  an  with  a  tiual  argument  iu  favor  of  tbe  ideetity 
of  tbe  sweating  sidtuess  and  miliary  fever.  He  telU  n.s  thai  is  IT13 
tbo  English  Huldicnt  in  Dunkirk  coutractcd  a  disease  whicb  tliei 
carrietl  with  them  to  England  in  the  month  of  Sept«mb^r.  Thii 
disi-jwc,  be  »ny8,  had  tho  «anio  fivitu res  Bathe  sweating  iiirlrnrm  it 
the  Middle  Agea;  aud  forthermore,  he  aaaerts,  the  first  epidemic  ii 
I48{>  had  \)wu  imiKirted  from  FrHuco.  It  was  in  this  conntr*  tbri 
the  Dake  of  Itichroond  bail  recruited  the  army  which  wan  to  pat  kin 
in  ifossomsion  of  tbe  throue  of  England.  Ho  embarked  at  Han«  Ik* 
end  of  Jnly  aud  landed  on  August  Ist.  Tbe  first  cases  of  tha  diMiM 
wore  Among  bis  trcuip^i,  and  tbe  sweating  sickness  followed  his  tri- 
umphal progress  to  London. 

We  beiiere,  therefore,  reating  onr  argnmeut  on  the  facta  ahow 
related,  that  miliary  fever  in  (lie  same  diM^a^^c  as  th"  English  awn^ 
iug  sickness  of  the  Middle  Ages,  tbe  latter  being  distingoished  aal; 
1>jr  its  wider  extent  audita  greater  gnrity,  and  Ibat  conse>iaently  n 
ought  to  study  with  even  more  care  than  hitherto  this  cDrions  aS**- 
tion  an<l  stret<'h  every  e«deavi>r  to  catise  its  entire  disap{wat«noe. 
Tbo  mure  aud  more  restricted  domain  of  its  endemicity  and  its  £»• 
appearance  from  Euglnnd  for  a  contnry  aud  n  half,  where  it  lormkij 
prevailed  with  sut-b  murderous  effect,  give  ns  reason  to  hope  tW 
this  happy  result  may  be  «xpect«d  witbuat  too  tmlioos  a  deU;". 
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MALTA  FEVER. 


Sijnonjpns. — Mediterranean  ft-ver  IvuHoils  writers) ;  gastric  remit- 
taut  and  bilious  remittent  fever  (Miirst4)U.  IWCl);  Mediterranean 
gafitric  remittent  fever  (ChartreJ*.  1SG5;  Buiieau,  18fir>);  lit  feltbre 
ga&trobiliosa  (Gulia,  1871);  fifco-maliirial  ffver  (DfiuiiMsou,  187lj); 
iuterniitteut  typhoid  (Borrelli,  1H77) ;  adeno-tvplioid  (Cantuui); 
febrifl  coniplicata  (Veale,  1879);  febria  nndorali^  (Toruasselli,  IHHO) ; 
pytbogenic  septicwmia  (Mtjfl'et,  \HH9) ;  uuduluut  fever  (Hiigliea, 
1896) ;  rock  fever,  Neapolitan  fever,  ett.'. 

DcfiiiUloji. — A  dineaae  of  lony  duratinu,  characterized  cHiiically 
by  fnver,  profuse  [lersp: ration,  cimKti|iittinn,  tr*"|neut  rclapsen,  ofteu 
accompanied  or  followwl  by  paiuH  of  a  rliLununtif  or  neuralKic  char- 
acter, sometimes  swelliuK  of  joints  or  orchitis;  anatomically  by  en- 
largemeut  and  nofteuiu^  of  tho  uplciii,  coiii^cHtioii  of  tlio  variiuw 
organs,  uo  enlargement  or  ulceration  of  Peycr's  or  other  iut<'stiual 
gtanda,  and  the  coustaut  occurreuco  in  various  tixsucs  of  a  specicti  of 
micro-organism,  the  micrococcus  meliteusis. 

Geographical  Distribution. 

This  fever,  which  does  not  a|>pear  to  occur  in  England,  has  a  wide 
diBtrihiitirm  ulou^  the  shures  and  amoug  thu  irtlaudit  of  the  Medit<^r- 
nint-an.  As  it  lias  probalily  Ixfrn  nii)r>»  tliornuKlily  studied  in  Mnlt:i 
than  in  any  other  l<>:ality,  n  short  descri[itiiiii  of  this  I'^huid  will  not 
be  flujiertluous.  Malta  is  a  small  inland,  Ix-ing  only  ttome  seventeen 
miles  long  and  nine  miles  broad.  It  Ih  built  np  altogether  of  Hedi- 
inentary  nn'ks  which  liaxi;  Ih->'ii  iUvi<l>'d  liy  g<^i>Ii>uiHt>«  into  up|)(.T 
aud  lower  liiueBtoues,  aiid  various  intermediate  I>edg  of  sandstoiie. 
These  beds  of  saudstoni*  arc  moMtly  formi.id  of  a  vory  jiorout*  stouc, 
aud  are  traversed  by  innumerable  fisftures.  Befween  the  sand--* tones 
and  the  U|iper  limeslouo  Ihore  in  a  lud  of  niiirl  wlitch  plays  au  im- 
portant function  in  regard  t'>  the  water-tmpply  of  Malta.  The  east- 
ern lialf  of  the  island,  and  by  fur  the  most  po]iulou»  part,  Iiiim  Imh-u 
denuded  of  the  upper  limestone  and  marl,  so  that  almost  all  the  cities 
and  villageB  of  Malta  are  Imilt  on  a  porous  sandst'me.  The  njckn  are 
usually  regarded  by  geoluginLn  an  belonging  to  the  Plioceue  forma* 
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(ion.  A  microBco|)i(?al  exauination  shows  that  the  npper  and  kiver 
limt>8touo8  iirv  cuDiiiotteil  of  coralliues,  calcareons  algm,  And  large  ton- 
minifera ;  whereas  the  so-called  sandstoues  are  made  ap  of  peiaiiric 
foramiuiferR  rifeeiiibliug  m  luauy  resiwfls,  aud  to  a  very  tai^e  extent, 
deep  sea  deposits. 

Malta  is  oDe  of  the  most  denBely  |}opidat«<d  ])lace8  in  the  worli.1. 
According  to  Dr.  Cousin,  the  able  author  of  the  last  British  c«tistu. 
the  pro|)ortiim  of  the  population,  exclusiv©  of  Her  Maje«tj'"s  troopn, 
is  1,441^.12  to  the  square  mile.  Nearl^v  one-half  of  this  popnlatioii 
(sixty -seven  thousaud)  is  fonceutrated,  as  mi^lit  be  exjtected,  in  llw 
vicinity  of  tlie  mannificeut  harbor,  called  tlje  Grand  Hiirlmr,  the  ship- 
pin^;  of  which  affords  employment  to  thousands  of  the  po«»rer  inhabi- 
tants of  the  iiei){hborin^  cities  and  villages. 

Valletta,  the  capital  '>f  Malta,  is  a  handsomely  built  city,  and  to  a 
stianp^r  passing  thiuuf^h  appeai-s  to  be  very  clean;  but  the  boosra 
are  Itadly  constructed,  being  lofty  and  built  round  narrow,  well-like 
oonrts,  down  which  little  sunlight  anil  pure  air  can  struggle.  The 
Area  of  Valett^i  is  ouly  oue-third  of  a  sijuare  mile,  and  into  this  nar- 
row  space  are  ci-owded  some  thirty  thousaud  (lersoiiB. 

The  three  fortified  cities  built  on  the  other  side  of  the  Oraml 
Harbor  may  lie  described  together,  aud  iu  a  few  words.  The  hnilil* 
ings  are  similar  in  structure  to  those  in  Valletta,  but  are  inliabit^^ 
by  a  poorer  class  of  i>eople.  Seuglia  aud  Vittorinsn  are  both  hoilt 
upuu  high  ridges  with  steep  sides.  Cospicua  of  the  three  is  the 
most  huddleil  together,  overcrowdeil,  and  has  the  poorest  cUse  of 
pri]iuhition. 

Let  US  now  direct  our  attention  for  a  few  minntes  to  the  cooDtr^ 
villages  or  cusals  of  Malta.  To  liegin  with  the  nuit,  or  building  in- 
habileil  by  one  family.  The  jilan  is  very  simple,  and  was  probablj 
de\iaed  for  motives  of  safety,  when  the  island  was  apt  to  be  ovi-rmn 
by  any  piratical  crew.  There  is  drst  built  a  B<|nuro  encloaore  of  the 
surrouuding  aandatoue.  The  size  of  tins  enclosure,  wo  shall  any,  U 
twenty  feet  sipuire  and  twelve  or  fourteeu  feet  high.  In  one  of  the 
sides  a  doorway  is  built  for  the  purpose  of  gaining  access  to  ih«  in- 
terior. Against  the  inner  walls  ai'e  built  various  sized  cabins  witi 
tiat  roufs.  These  cabins  have  no  windows,  but  depend  altogether  foi 
light  and  ventilation  on  a  doorway.  When  these  cabins  are  nuig^ 
against  the  walls,  the  original  building  area  of,  say,  fifty  siiuare  yan]» 
is  reduced  to  some  ten  or  twelve.  This  remains  rooHesa,  aud  is  the 
cnurtyanl.  These  enclosures  are  closely  packed  together  in  douW*' 
rows,  and  the  lane  running  tietween  them  is,  in  many  I  hare  «iain- 
ined.  not  m(H'e  than  six  or  seven  feet  wide. 

In  the  small  courtyard  of  one  of  these  Ullage  houses  all  the  ope*" 
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ations  of  life  are  carried  ou,  such  &»  cooking,  eating,  washing,  etc. 
Id  one  comer  may  be  seeu  aii  uucnvered  aud  exceedingly  priiiaitive 
privy,  la  another  the  opening  of  the  underground  tank  for  drink- 
ing-water. Near  the  door  of  tlie  living-room  there  ia  often  scooped 
oat  a  hole  or  cellar  into  which  ia  thrown  all  the  refuse  resulting  from 
cooking  operations.  One  of  the  cabin-like  structures  in  used  as  a 
mnnure-rooQi,  wherein  is  stored  as  much  filth  aud  rubbiub  as  possi- 
ble, to  l>e  sold  at  intervals  to  tlie  neighboriiig  farmers  to  spread  over 
the  fields.  lu  others  are  found  rabbits,  poultry,  ami  possibly  a  goat 
or  pig.  In  a  pent-up  enclosure  uf  this  kind,  reeking  with  all  sorts  of 
smells  and  awarmiug  with  Hies  aud  vermin,  there  usually  lives  a  man, 
hiawife,  and  family  of  several  chiklieu.  These  miniature  courtyards 
are  often  very  picturesque,  with  flowering  plants  scattered  alK)ut,  or  a 
bright  green  viue  trailing  its  branches  irregularly  over  a  corner  of  the 
eocloBure,  or  partly  roofing  it  by  being  trained  along  rude  trellis- 
work.  These  plants,  as  might  be  exjiected,  grow  luxuriantly  in  the 
rich  atmosphere  of  the  courtyarils,  where  they  aie  protected  from 
every  breath  of  air. 

Having  thus  dwelt  briefly  on  the  form  of  dwelling  aud  pojuilation 
of  the  cities  aud  villages  of  Malta,  let  ua  turn  to  au  iniportiiut  point, 
namely,  their  water-supply. 

Valletta  aud  the  three  cities  are  supplied  principally  by  water  col- 
lected from  the  springs  in  the  upper  limefitoue  hills,  some  eight  miles 
to  the  Honthwest.  In  the  paragraph  on  the  geological  formation  of 
Malta,  it  will  be  remembered  that  I,\iug  under  the  upper  limestone 
there  ia  a  bed  of  marl.  Headings  are  dri>en  for  great  distimces  at 
the  juui'tion  of  the  limestone  aud  marl,  aud  the  water,  ]>er('olatiug 
through  the  very  porous  limestone,  is  cauglit  ou  the  marl,  aud  fiuda 
its  way  iu  small  streams  along  these  headings  to  be  collected  ami 
conveyed  to  Valletta  aud  the  three  cities  by  iron  pi|iea  under  pressure. 

The  villages  have  the  woi-st  wator-KU|iply.  The  only  .source  is  tlio 
water  collected  from  the  roofs,  courtyards,  aud  lanes.  Iu  fact,  iu 
many  of  these  enclosed  dwellings  which  I  have  esnoiiued,  the  rain  is 
led  by  pipes  from  the  roofs  of  the  cabins  to  the  courtyard,  across 
which  it  streams  and  gains  access  to  the  tnnk  through  au  opening  iu 
the  neck  ou  a  slightly  lower  level  than  the  courtyard.  From  the  ile- 
Hcription  given  above  of  the  geueriil  filthy  cnuililion  of  these  court- 
yards— swarming  ivith  children,  dog.s,  and  poultry— some  idea  of  the 
contaminated  condition  nf  the  water  iu  tliese  liiiiks  may  be  formed. 

Let  us  now  turn  our  attention  to  the  removal  of  sewage  iu  Utalta. 

Aa  in  treating  of  the  water-supply,  I  shall  begin  with  Valletta  aud 
the  three  cities, 

For  the  i-emoval  of  sewage  from  these  cities  a  comiilete  and  coatly 

i 


«_v»tem  of  drainttge  hy  water-carriage  has  be 
last  f«w  years.  In  the  yeur  18();5  th«  driiiuiii 
of  narrow  chamtebt  cut  in  the  porous  nands 
bileil  to  convey,  the  newig©  into  the  htirbo 
ocmveya  the  sowa^tP  by  a  cirouiWius  ri"iiite  sen 
poars  it  into  the  sea  at  some  distance  from 
Harbor.  In  n  n-port  on  this  system  of  drai 
street  sewera  were  fouutl  ou  iiuiiiectiou  to  1 
the  gradieut«  were  auilicieut  to  give  a  rapi 
appaiatOH  worked  efficioutly.  But  the  oond 
WW  less  Hiitinfat^tory.  lu  almomt  every  insta 
dence  of  etagnution  within  the  house  dnin 
eub-poiiimilt(w  satiitlied  thftra»elv«i  of  tliia, 
pouring  vi-a.ieT  down  the  drain  and  obnerring 
came  out  with  the  first  How.  The  sewafce 
sewera  wan  bhick  uud  putrid  oven  clooe  to  < 
evid<^ii(^e  of  stai^natioi]  in  the  house  draina. 

This  defective  action  of  the  houiw  drains 
tive  coDstrnction,  principally  as  r^Kards  wtx 
wmee  ou  the  jtart  of  the  ot'cnpiera. 

From  this  it  wonld  ap)>ear  that  although 
made  in  the  drainage  of  the  fortified  cituM, 
to  bu  done. 

In  the  viUagea  there  are  two  methods  of  | 
One  in  by  ]K>uring  it  into  ctwspoola  in  the  vi 
other,  by  throwing  it  into  one  of  the  roomf 
reoeives  the  name  of  mannre-rooni.  In  the  i 
sewage  la  as  a  rule  got  rid  of  by  the  ocMpoc 
bouses  nhould  be  drained  into  separate  wat 
street.  But  this  wonld  entail  the  tronWe  ( 
the  builder,  tjdiiug  ailvanta^  of  the  nnmero 
sandstone,  takes  can.'  that  the  ce«s)iool  will 
thetu.  Mr.  Osbert  C'h»*lwiok,  C.  K.,  in  a  m 
states  tliat  tbeoe  cesspools  may  he  cemented 
sanitary  inH|H>ctor,  bnt  as  sivm  as  ho  is  Kom 
axe  Hoffioe  to  make  a  leak.  Many  of  these  c 
emptied  since  thej-  were  made,  the  contenfa 
porona  rock.  As  may  welt  he  imagined,  th 
contamiuatiou  to  neighboring  wella.  But 
most  tranncendant  al)omi  nation.  Tltis  obtoi 
a  prerious  paragraph,  in  most  of  tlie  poore: 
in  vahmblo  for  uso  in  the  iMiifibboriug  fields. 
the  living  rooma  and  pent  up  by  the  enclosii 
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lefoBe  of  the  family  and  animals  Ib  stored.  This  hoard  is  increased 
by  the  daily  addition  of  dnug  scraped  op  from  the  streets  or  roads  by 
the  yottnger  members  of  the  family. 

From  what  has  been  noted,  it  is  evident  that  the  sanitary  con- 
dition of  Malta,  as  regards  drinking-water  and  drainage,  is  mostly  in 
a  Tery  barbarous  condition,  bat  aa  regards  the  most  densely  peopled 
part  of  the  island,  viz.,  Valletta  and  the  three  cities,  a  very  great  deal 
has  been  done  within  the  last  few  years.  These  cities,  from  being 
among  the  worst  drained  and  worst  watered  of  Mediterranean  cities, 
are  now  among  the  best.  Bnt  in  regard  to  overcrowding,  the  con- 
dition is  becoming  daily  worse.  In  the  report  of  the  cholera  com- 
mission it  is  stated  "  that  the  fortified  cities,  and  even  some  parts  of 
the  villages  of  Malta,  are  overcrowded  to  an  extent  that  is  dangerons 
to  public  health."  Many  blocks  of  honses  exist  so  closely  packed 
together  that  it  is  impossible  to  secure  the  proper  amount  of  light 
and  air.  The  general  arrangemenlH  of  the  existing  villages,  as  we 
have  seen,  is  highly  insanitary.  From  the  narrow,  tortaoos  streets 
lanes  branch  off  which  are  even  narrower  and  more  irregular.  These 
are  the  only  means  of  access  to  the  densely  bailt-over  quarters,  and 
they  often  terminate  in  blind  ends.  There  is,  therefore,  an  inade- 
quate supply  both  of  light  and  of  air. 

From  the  foregoing  description  and  from  the  fact  that  for  centuries 
most  insanitary  conditions  have  prevailed,  it  need  not  be  wondered 
at  if  snch  semi-Oriental  cities  have  proved  a  fit  norsery  for  the  rearing 
of  a  new  form  of  infections  fever. 

That  the  fever,  as  it  occurs  in  Malta,  is  identical  with  the  so-called 
rock  fever  of  Gibraltar,  there  can  be  no  doubt,  ample  opportunity 
having  been  afforded  at  the  Boyal  Yictoria  Hospital,  Netiey,  of  com- 
paring casea  from  both  places.  I  have  also  had  the  opportunity  of 
studying  in  the  Naval  Hospital,  Malta,  cases  of  fever  contracted  in 
many  of  the  Mediterranean  harbors  visited  by  the  British  fleet,  and 
have  completely  convinced  myself  of  their  identity  with  the  disease 
under  consideration. 

In  Italy  it  has  been  described  as  occurring  at  Naples  and  other 
towns  along  the  coast.  Cagliari  in  Sardinia,  Catania  in  Sicily,  Can- 
dia  in  Crete,  Constantinople,  Smyrna,  Tunis,  and  Algiers  may  also  be 
mentioned  as  towns  in  which  this  fever  appears  to  be  endemic. 

On  further  investigation,  and  when  the  characters  and  specificity 
of  this  form  of  fever  are  better  recognized,  I  have  no  donbt  the  area 
of  its  distribution  will  be  much  extended,  and  many  cases  at  present 
confounded  with  typhoid  and  malarial  fevers  will  be  found  to  be 
identical  with  it. 

In  this  connection  Frofeseor  Wright  and  Surgeon-Captain  Smith 
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otaet  laUoua  *  On  the  Appii- 
to  tk»  Difcnotal  Dbgnods  of  tjvbai 
tlttt  this  test  diadoaea  tfae  fu 
otfen  bare  long  «aniii««d, »  diatM 
to  the  H«dJterranMn  bma.* 
Ui«7  take  to  be  defiaitg  erideoce  of  its  existeace  in 
i»  XorthcM  ladia  and  also  [irotiaUe  eiidaoce  of  ilt 
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Bieroofgasism  ot  Malta  fever  ns  first  discovered  by  nte  b 
Kalta  m  1B6T,  umI  ^oestlMB  tecoaataaioeearreDce  in  theorgaaiaf 
fatal  caacB  ot  &is  Urer  bas  beat  leriSed  in  tbe  same  island  bv  variooi 
6t»smr&.  jyaiing  the  last  ten  jeara  tlie  evidence  Hccamnlated  god 
to  prove  that  tbia  OTguiism  is  andoubtedly  the  causa  ctra  of  M^ti 

1^1  CT. 

It  is  toand  in  evef7  ktal  caee.  Pare  oultorea  injected  nada 
the  skin  c^  tnookevs  give  rise  to  sll  tbe  phenomena  of  tin' 
feTer.  It  shows  the  cbancteiistic  clomptug  phenomenOD  on  tbe 
addition  of  senun  from  cases  of  ]kla]ta  fever;  and,  lastly,  one  p» 
itive  case  of  accidental  inoculation  by  a  pore  coltore  has  occnind  in 

tn«n 

In  regard  to  its  morpbologr,  tbe  micrococcos  may  be  describMlic 
ronnd  or  slightly  oval  in  form,  and  measorea  in  dried  prepaiatian 
aboot  0.3  ->  in  diameter.  Viewed  in  a  drop  of  water  onstained.  tl» 
microbes  are  seen  as  bright  points  in  active  molecular  movement,  tbt 
great  majority  of  them  single,  a  few  in  pairs,  bat  never  in  cliaiis. 
Like  most  micrococci  they  possess  no  power  of  spontaueoua  morr- 
ment.  They  con  be  readily  stained  in  a  watery  solotioo  c^  genliu 
viuli^t,  bat  firam's  method  is  not  applicable,  as  they  lieooine  deeolot* 
ized  iu  tbe  pn-L-ess.  A'beu  planted  in  nutrient  ixiptonized  broth  wi 
kei>t  111  37  C,  no  change  can  be  seen  for  the  first  few  da.rs,  but  aflei 
some  time  tbe  finid  Ix^'omes  deeidedly  cloudy  without  any  formalioD 
of  i>ellicle  on  the  surface. 

Tbe  best  medinm  for  the  caltivation  of  this  species  ia  on      > 
oaa  iind   oue-balf  i>er  cent,   iiejitouized  agar-agar  beef  jelly. 
inocalation  into  the  a^nr-ogar  tubee  may  be  made  either  as  a 
coltnre,  or  by  sprendiug  tbe  material  over  the  surface  of  the 
ayar.  «Mch  has  lieen  soliilifleil  iu  a  sloping  position,  so  as  to 
large  sarface.     Iu  tbe  stab  cultivatioas  made  from  the  spkei. 
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btal  caae  or  from  a  previous  culture,  uo  cliauge  takes  place  iu  tLe 
appearance  of  the  je]ly  (or  several  clavs.  At  leugth  the  growth 
ap|>ears  as  minute  pearl.v  white  spots  scattered  rouml  the  point  of 
pnactnre,  ami  miiiute  ronml  white  ooloiiie^  are  also  seeu  alou^  the 
course  of  the  needle  track.  After  some  weeks  the  colonies  on  the 
surfacu  grow  larger  aucl  join  to  form  ii  rnsette-ahapetl  colony,  while 
the  uewUe  track  liecomes  strongly  nmrked,  eoliil  lookiuj;.  and  yellow- 
ish-brown in  color,  with  serrated  edges.  After  the  Ifipse  of  some 
months  the  growth  remains  restricted  iu  area  and  its  color  deepens  to 
buff. 

When  growing  on  the  slopiug  surface  of  agar-agar  and  examined 
hy  transmitted  light,  the  appearauce  of  the  colonies  in  somewhat 
different.  At  the  end  of  uine  or  teu  days,  if  kept  at  .^7"  C,  some  of 
tb«  colonies  have  u  diameter  of  2  to  Ii  unu.  They  are  round  iu 
i!ha|)e,  with  an  even  contour,  slightlj'  raised  above  tlie  surface 
of  the  agar-agar,  and  smooth  and  shiuiug  iu  appearauce.  On 
holding  up  the  tube  aud  examining  such  colonies  by  tritusuiitted 
light,  the  centre  of  each  is  seen  to  be  .vpUowisIi  in  color,  while 
the  periphery  appears  bluisb-wLite.  On  looking  at  the  same 
colonies  by  reflected  light,  uo  ajipearance  of  yellow  can  be  seen; 
they  then  simply  ajipear  to  be  milky-white  in  cdlor.  The  sep- 
arate colonies  on  the  surface  of  the  agar-agar  do  not  extend  in- 
definitely, and  after  a  couple  of  moiilliH  are  found  to  hf  no  hirt;er 
Ihau  hemp  seeds, 

The  time  which  elapses  Irefore  the  growth  of  this  micrococcus  can 
Im)  aeeu  by  the  naked  eye  is  faiily  coustaut.  Ki-pl  at  a  temperaturo 
of  2o'  C.  this  i>eriodmay  be  stated  to  be  seveudays;  at  37°  C,  about 
half  that  time. 

When  stab  cultivations  are  made  into  ten-per-eeut.  nutrient  gela- 
tin, and  kept  at  22'  C.  little  or  uo  growth  takes  ]ilace;  after  a 
month  the  needle  track  has  Ijecomo  slightly  developed,  and  »n  the 
»urfaco  can  sometimes  be  seen  a  minute,  Miuooth,  wiiile  growth,  not 
larger  than  a  pin's  Lead,  Ko  liiguefactiou  of  the  gelatin  takes 
placi!i. 

Gelatin  plate  cultivatiuus  of  this  species  are  uot  ])ractical,  on 
account  of  the  extreme  slowness  of  growth  at  the  temperature  ut 
which  this  medium  remains  solid. 

Planted  on  boiled  potato  and  kept  at  blood  temperature,  no  ap- 
parent growth  takes  place. 

The  temperature  charts  which  follow  rejiresent  a  few  fatal  cases 
of  Malta  fever,  from  which  the  micrococcus  mcliteusis  was  cultivated. 
Tills  micrococciL'^  up  to  the  present  liaa  been  obtained  from  soma 
thirty  cases  of  fever. 
Vol.  XIV.— 88 
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Case  I. — H.  J) ,  meA  24.     Auto|)«y  ten  miDnt<>fl  aft«r  deidi, 

No  eolarRemoDt  or  nloeratiou  of  the  l.vmpli  foUicleM  of  tho  intestine. 
TLe  cuart  (Fig.  15)  represents  tlie  courat"  of  the  iliHOaAO. 

Cube  IL — B.  D ,  a^il  28,     Autopsy  ten  iiiinutefi  after  deatii. 

No  oleeradoD  or  eolargemeut  of  tlie  Inuph  follicles  of  the  iiitcHtine, 

'  The  chart  (Fi«.  Ifll 

•**"  "i representa    the    counte  d 

the  disease. 

Case  m.— J.  C^ — -, 
aged  22.  Autopsv  ten 
miuutes  after  death.  No 
eukrKetoent  or  ulceration 
of  the  limph  follicles  of 
tho  i  Dies  tine. 

The  chart  (Fk.  I't 
represents  the  cuursv  n! 
the  iliBeaae, 

Cahe.    IV.— T.    G- 


ikt 

ii>t.„\,i^^$i 

uVV*     1  1  1  1 

m 

/  r 

a 

*  f  r  T""  1    1  I  ' 

ti.u  >        1 

t 
in' 

ji 

:_     f        ^ 

■M  M-^ 

^      E 

nt: 

,/ 

'^' 

e/f^ 

ei^v- 

1 

" 

vtf' 

^ 

^ 

^ 

— 

k*^<*-» 

frr 

v**t 

J      idtt\ 

M 

"   ? 

O 

'.  o   4  < 

1  >  i\,\ 

F,„  jB  aged  23,    Autopsy  ten 

uiimitea  after  death.    No 
eidarKement  or  ulceration  of  the  lymph  follicles  of  the  intestine. 
The  chart  (Fij;.  18)  represents  the  coiii'se  of  the  disease. 

Fmiii  these  ca^es  and  many  others  in  e>'ery  instance  pan 
cnltiiren  of  the  inicrocuccus  uiolitensis  were  obtained.  \»  a  mif, 
the  iniK-alation.'i  wi-re  mwle  from  the  spleen,  hut  sometimes  alM 
from    tli<>    liver  iind   kid-  __ 

uevfl.  ../y^Y, 

The  microbe  of  Malta 
fever  st-ems  In  IK-  almost 
altum'ther  absent  from  the 
circulating  blood,  as  I 
have  prtived  liy  numerous 
experimeuts,  Siirf;eon- 
Cfti'tiiin  HugliPB,  liow- 
tvcr,  states  that  he  has 
heeu  able  to  cultivate  it 
from  the  blood  of  the 
lieai't  of  11  jnt'iikey  dead 
of  the  diseatie. 

Besides  cultivntinti  this  8|>eciR8  from  the  fresh  organs  after  dmOi. 
I  have  also  succeeded  in  some  cases  in  obtaining  it  by  splenic  puDc- 
tine  dniing  life,  so  that  the  constant  occurrence  in  cases  of  Malta 
fever  of  a  definite  species  of  micrococcus  may  be  held  as  7)roTc>ii 

The  effect  of  the  iuociUation  of  a  small  quantity  ot  a  pare  rulton 
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of  the  micrococcas  of  Malta  fever  auder  the  skin  of  mice,  guiuea-pigB, 
and  rabbita  is  altogether  negative.  With  monkeys,  however,  the 
resnlt  is  more  successfol,  as  the  following  esx>Gnnienta  will  show. 

Experiment  I. — Monkey,  5  ,  ap.  Bonnet.     The  temiierature  of  this 
monkey  for  a  fortnight  before  inoculation  ranged  between  99°  and 
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100°  F.  He  ate 
well,  was  very  ac- 
tive, and  to  all 
appearance  healthy. 
The  material  used 
for  inocnlation  was 
a  portion  of  a  col- 
ony removed  from 
an  agar-agar  tube, 
and  mbbed  up  vrith 
a  small  quantity  of 
sterilized  water. 
This  BUS  pension 
was  injected  into 
the  skin  of  tbe  mon- 
key's forearm  under  stringent  antiseptic  precautions.  The  tube  from 
which  the  material  was  taken  was  a  cultivation  taken  from  Case  I., 
and  had  been  growing  outside  the  body  f^r  a  month. 
The  chart  (Fig.  19)  showp,  the  course  of  the  disease. 
On  post-mortem  ex&minatioD  the  lungs  showed  no  signs  of  tuber- 
culosis, the  liver  was  con- 
gested, the  spleen  enor- 
mously enlarged,  and  the 
mucous  membrane  of  the 
intestines  free  from  ulcera- 
tion. Immediately  after 
death  six  tubes  of  agar 
were  inoculated  from  the 
spleen  and  two  from  the 
liver.  In  all  the  spleen 
and  in  one  of  the  liver 
tubes  the  growth  charac* 
teriatic  of  the  micrococcus 
of  Malta  fever  appeared 
after  the  usual  time.  In 
the  second  liver  tube  no  growth  of  any  kind  look  place. 

Experiment  ir. — Monkey,  S  ,  ap.  Bonnet.     Inoculated  in  the  same 
manner  as  in  the  last  experiment.     This  monkey's  temperature  also 
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no  high,  and  lie  died  after  thirteen  dars'  illness.  loocalationa  from 
the  onians  iuto  agatr  tnbee  showed  the  first  apj)eantuce  of  pan-  cultures 
after  f<mr  da  is. 

S(U};eoD-Gaiitain  Hot^h^s  has  also  been  scecesaful  iu  trausiuillinij: 
Malta  t&ver  to  mcmkeva  in  seven]  cases,  notes  of  one  of  whicli  lie 

has  kindly  sent  U< 
me,  and  which  I  lihall 
now  give. 

Ej^fjerimeiit  III.— 
Monker,  5  ,  sp.  Bwi- 
uet.  This  tiiiiiike,^ 
was  uiider  o)M£'rr>- 
tiou  for  two  uouthi. 
daring  which  \ia^ 
his  appetite  was  g'>ai 
and  his  tenip»%tim 
normal. 

He  was  inocalat^ 
in  the  forearm  by  iujecting  1  c.c.  of  sterilized  broth  iu  whicb  biul 
been  nibbed  up  a  small  <)uanlity  of  growth  from  a  tweDty-fonrnlai 
old  .i^ar  tiiW'.  The  temjierature  went  steadily  np,  reaching  106'  F. 
on  the  Afie^'ulh  Any  of  ill- 
ness. For  the  first  ten 
days  tile  monkey  was  lively 
and  coutiiiued  to  eat  his 
foinl.  but  after  this  time 
he  Im^ichu  U*  lie  abi>ut  aud 
refuse  his  fwxl.  Death 
occurre<l  si^iteeu  days  after 
iucK-iilntiou. 

The  chart  (Fig.  2(1)  r^ 
pTvsi'iits  llii"  i-mirse  of  the 
disejise. 

PiMt-iii'irti'iii    Ej'UHiim-  p^  ^ 

It'iii. — Tlie  btxly  was  fairly 

well  iioiirislieil.  Heart  apimrently  normal.  Longs  contained  aom 
seropuruleut  exuihitinu  iu  the  bronchi,  otherwise  they  appMred 
healthy.  LivfV  eulufK^il  nud  congestetl.  lutestiues  showed  aoae 
cougi-stion  at  the  ileocHM<al  valve,  otherwise  normal.  Sple«n  mo^ 
euliiTue*!  ami  cougested.  Inoculations  into  agar  tubes  from  tW 
flpW\i  aud  liver  showed   the  growth  of  the  micrococcos  after  th> 

usnal  tiiii^- 

Iu  all  seven  tuonkeys  have  been  iuoeolated  with  pare  cnltnres  rf 
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the  micrococcuB  melitenRin,  four  liy  Siirneon-Captain  Hughes  and 
tiirve  by  luyself.  Of  these,  four  died  with  all  tlie  B,VDiptomB  of  the 
fever  as  observetl  in  man,  and  from  their  oryaua  the  same  mii-rnbe 
WOM  reciivered  in  a  state  of  pure  culture.  The  other  three  nioukeys 
recovered  after  more  or  less  severe  illness,  in  two  cases  lasliu)^  two 
And  a  half  and  three  months  resi)ectivel,<i',  and  according  to  Surgeon- 
Captain  Hn^he-s'  statement  showing  in  a  reiiuirkHhle  mamier  tlie 
tyjiical  intermittent  waves  of  pyrexia  as  observed  iu  man. 

From  the  above  consideratinuH  sufficient  evidence  has  iu  my 
opiuiuu  been  brought  fom-iird  to  show  tluit  the  uiicrococens  alwve 
deiw-ril>ed  is  the  eausit.'  of  Malta  fever,  iiiid  is  the  utrongest  evidence 
yet  adduced  to  show  thnt  this  disease  is  a  specific  fever,  quite  dis- 
tinct from  typhoid  nr  malaria. 

In  re(;ard  to  the  imjiortuut  iiuestion  as  to  how  this  microorganism 
gains  access  to  the  bnmau  subject,  whether  by  the  air,  in  the  driuk- 
inj;-water,  or  iu  the  food,  absolutely  uothing  is  known  up  to  the 
present,  and  on  iwcouut  of  the  high  tempi^rahire  reijuired  fur  its 
growth,  the  leugtli  of  time  which  elapses  Iwforo  the  colonies  apiiear. 
&nd  the  absence  of  any  well -marked  mnqiholn^ical  or  cultural  char- 
acteristics, the  search  for  it  outside  the  body  will  he  very  difficult,  if 
not  fruitless. 

Age  and  Sex. 

A»  the  great  majority  of  the  EuglisJi  soldiew  stationed  iu  Malta 
are  young  men,  statistics  in  regard  to  ajje  arc  nf  litlli"  value.  I  may, 
hovrcvcr,  stat«  that  sex  seems  to  have  little  or  no  iriHueuce,  aud  that 
youth,  AH  is  natural,  is  a  prodisposiug  tact<ir.  If  the  disease  (wcurs 
Among  the  very  young  it  is  difficult  to  lie  certain  of  tlte  diiiguosis, 
and  it  is  probably  often  ovcrlonked.  The  opiuion  of  llio  native  pr.ic- 
titioners  is  that  the  greateat  number  of  cases  occurs  Ivetweeu  the  ages 
of  sis  to  thirty,  less  freipieiitly  from  two  to  six  and  from  thirty  to 
fifty,  and  very  rarely  ubove  fifty.  Tliis  niay  be  true  for  the  native 
population  who  live  all  their  lives  in  the  infective  area,  without  being 
true  for  strangers  arriving  there.  In  iriy  ojiinion,  given  a  susct'iitiblo 
constitution,  any  age  is  liable  to  this  fever,  but  that  for  a  variety  of 
rensoos  the  liability  is  exaggerated  iu  those  under  thiity-five. 

Mode  uf  I'liEv.iLENt'E. 

In  Malta  this  fever  is  endemic  and  never  altogether  abseut;  but 
LOW  and  then  the  cases  liecome  so  numerous  as  to  constitute  epi- 
demics. Some  o[  these  outbreakH  have  been  attributed  to  the  genenU 
immaturity  and  want  of  acclimatization  of  the  men  of  some  regiments 


landiDfE  from  Englim^l  daring  the  oahealt 
caiiHB  ha»  1>i>4»i  a-sHif^ned  to  Uio  inKttuitar.r  i 
burruck-s.  B«  Uiiri  ae  it  mav,  it  is  also 
attacks  offic^ra  and  their  femiliw  liTtng 
houses,  jtroluibly  iu  an  UrRfl  a  propottioi 
more  crowdtnl  Itarradc  rooms. 

MosTHS  A.KD  Btim 

In  regnrd  to  the  montlui  and  aeaaoos  in 
prevalent,  thu  foUowiiiK  chart  (Fig.  81) 


Admitted  during  each  month  for  elen 
some  throe  tboiiHaiKl  Holdien.  For  th«  H 
mi»eions  for  enteric  fovt-r  during  the  same 
a  dotted  line.  From  thme  it  «-iU  bo  seen 
iiiMO  of  »ammer,  most  cuus  oocnrriDs  in  J 
ia  a  diseuso  of  antumn  and  earl^'  vrintor. 

Mode  uf  Dt«&EMl!U' 

Malta  fever,  so  far  as  I  know,  is  nevpr 
p<^^!t»n  to  person.  In  tliv  hospitals  iu  31 
be  found  all  the  y*>«r  round  scattf-n-d  th 
there  is  no  eridence  that  il  ha.s  Imwq  ccn 
other  pfltionlx  in  a  xiugle  ittatatM.-<>.  Aa  , 
im[>o»(8il>Ii-  with  our  preaent  kunwli^lge  1 
gains  entrance  t^i  thu  orftani^m  by  the 
orgauB.     The  tendencr  is  to  believe  that  it 
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in  the  neighborhood  of  foul  draius  or  other  inHauitary  conditiona, 
aiiJ  so  reuclies  the  bodv  by  l>eiiig  breathed  iii.  A  bud  nnwW  /'<-r  is 
cunuot  Kive  rise  to  a  S|)ecifir  fever,  although  it  may  lower  the  Keneral 
hMUh  and  so  predisi)OHe  to  diseiiae. 

Since  this  fever  is  caused  by  a  defiuite  vegetable  organism,  it  ia 
difficult  to  pieturo  sucli  a  particle  risiiig  iiito  the  air  from  duid  or 
solid  substances  iii  which  it  may  Tie  supposed  to  tiiid  a  suitable  soil 
for  growth.  Ou  this  accoimt  it  is  prnlutble  Ihat  Malta  fever,  like 
typhoid,  is  chiefly  carried  by  means  of  tbe  di'iuking-water  or  other 
fiuid  or  solid  foods  to  which  the  contagium  has  gained  access. 

Pathological  Anatomy. 

Aa  would  be  exiiected,  the  changes  found  are  those  due  to  high 
temperature  and  some  irritatiug  property  in  the  blood.  Ou  uiakiug 
a  section  through  a  Peyer's  patch  and  exnniiuiiiK  it  uuiler  a  Inw 
power,  the  serous,  mu.scnlar,  submucous,  auil  nuicous  layers  am 
found  to  be  uuthickened  aud  almost  nurmnl  in  appearance.  Tlie 
epithelial  layer  ia  coutiuiiona  over  the  surface  nf  the  glaud.  Under 
a  high  power,  morbid  chaugeH  are  found  restricted  to  the  mucous 
aud  Bubmncnus  layerH,  and  consist  in  a  slight  ]iiiiliteratinu  of  the 
cellular  element*!.  On  exaniiuiuj;  the  large  endothelioid  plates  of  the 
glandular  tissue  they  are  seen  to  be  soniewhiit  swollen  and  proliferat- 
ing, and  there  is  a  slight  jiroHtenition  of  the  adenoid  tissue.  The 
mesenteric  glauda  are  slightly  i-ularging:  tliern  is  jn'oliteration  of 
the  cellular  elements  of  the  lym]ihiiid  tissue;  the  reticulum  is  very 
delicate,  and  ap]>ears  in  iilaces  to  be  almost  olil iterated  by  the  in- 
crease in  the  number  iif  the  colls;  there  la  some  ]»rolil'eriitioii  of  the 
endothelioid  plates  and  they  are  in  a  coudition  of  cloudy  swelling. 
The  spleen  weiglia  on  an  average  eiylitcfu  nnnccs,  and  is  soft  and 
diffluent;  the  Maliiighiau  bodies  are  enlarged  from  an  apparent  iu- 
or ease  iu  the  number  of  the  round  lyuiphnid  cells;  the  ondothelioid 
plat«s  of  the  marginal  sinuses  are  jiroliferatiug  and  sivollen;  a  coudi- 
tion  of  intense  cougestinn  is  seen  iu  the  sectiou,  the  sinuses  beiug 
enormously  distended  with  blood;  there  is  a  marked  exudation  of 
small  round  cells  ahuig  the  lines  of  most  nt  the  venules.  The  liver  in 
congested,  the  cells  are  iu  a  conditiou  of  cloudy  swelling,  and  there 
is  an  infiltration  of  small  round  cells  in  the  iuterlubular  fissures. 
The  kidneys  are  also  congested,  and  in  a  condition  of  glomerular 
Dephritiii. 
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Symptoms. 

Ikcubatios. 

It  is  impossible  to  state  detiiiiti^-l.v  Ixiw  long  the  period  of  incabt- 
tion  is,  but  it  rauges  probably  from  a  few  days  to  twenty  or  tiiirtr. 
In  an  epidemic  which  broke  out  ia  ouo  of  tlie  barracks  in  Malta,  tli6 
first  cases  occurred  six  days  after  the  arrival  of  the  regimeDl. 
Axiiiu  instauces  are  ou  rGcord  iu  which  the  disease  has  brokeu  ont  in 
individuals  ou  their  arrival  iu  Euglnud,  fourteeu  and  seveutet'a  daj» 
after  leaving  Malta,  But  the  important  point  to  uote  in  this  regard 
is,  that  there  is  no  evidence  to  show  that  this  period  of  lutAucv  u 
much  longer  than  abi:ive  stated,  so  that  individuals  who  remain  free 
from  the  fever  for  say  two  months  after  leaving  the  itifectire  am 
may  be  considered  safe  from  attack. 

Earlt  Symptoms. 

A  ]iatieut  suffering  from  Malta  fever,  on  being  admitted  into  hos- 
pital, usually  states  tliat  he  has  beeu  feeling  out  of  sorts  for  a  wi?«k 
or  two;  his  apiwtite  has  beeu  fickle;  vague  feelings  of  discomfort,  m 
shivering,  sickness,  headache,  and  paius  iu  his  bones,  have  ottaa  bcec 
prenent,  iuul  to  escape  his  now  irksome  aud  wearisome  duties  he  has 
sought  jidmis^ion  to  hosjutal.  For  the  first  week  or  ten  days  lie 
often  suffers  from  sleeplessness  and  headache,  which  may  vary  from 
the  mililest  form  to  the  most  intense,  very  often  frontal,  and  mors 
rarel%'  shuotiug  from  the  occiput  through  the  eyes.  Iu  these  serere 
cases  the  face  ia  usually  congested,  the  ears  are  ringing,  and  epi- 
staxis  may  occur.  The  tongue  is  generally  covered  with  a  thio,  yel- 
lowi.sh-\vhit(>  fur ;  it  is  Iiirgd  and  flabby,  the  edges  and  tips  are  ml, 
ami  it  is  iisually  miirkod  laterally  by  the  teeth.  Congestion  of  the 
pharynx  is  ofteu  present,  The  appetite  is  absent;  there  are  nausei. 
sometimes  leacling  to  vomiting,  and  a  feeling  of  weight  aud  tt'mler- 
nees  iu  the  epigastric  region.  The  lx)wels  are  constipated,  as  a  rule. 
but  errors  iu  diet  or  escessive  use  of  medicine  may  bring  on  attack) 
of  difirrhiea.  The  stools  are  sometimes  streaked  with  blood.  The 
spleen  and  liver  are  enlarged  aud  both  may  be  tender  on  preesan. 
Tympanites  is  uncommon,  but  may  occur,  as  also  may  gurgling  ia  tb« 
iliac  fossa.  During  this  time  almost  invariably  a  slight  cough,  witb 
scanty  expectoratiou,  is  develo]ied;  ami  on  examination  the  brmtb 
ing  at  the  bases  is  found  to  be  unsatisfactory,  harsh,  and  cretld] 
in  character,  with  now  and  then  a  moist  crepitation.  Morning  a* 
naomiug  the  patient  is  found  to  be  bathed  in  a  most  profose  put. 


BIUFTOUS.  669 

ntton,  and  a  more  or  less  abuuduut  i-rop  uf  siulamiun  is  developed. 
fie  may  have  had  a  little  deliriuui  at  ui^htduriug  this  time;  but  this 
is  rare,  atid  is  so  slight  as  ucarcc^Iv  to  call  for  remark.  Unless  there 
is  severe  headache  or  pain  iu  tlie  lumbal*  regiou,  the  patiout  duriiig 
the  first  week  or  two  usually  protessea  that  he  suffers  very  little.  At 
the  end  of  this  period  the  hendat-he  ami  acute  symptoms  usually  diK- 
api>ear,  aud  the  louy  aud  monotooous  period  of  the  fever  begins — a 
period  which  seems  iuterminable  alike  to  mediciil  i^cer  aud  patient. 
The  patient's  a8i>ect  in  natural,  but  listless;  liis  tongue  is  clean ;  he 
has  a  wish  for  solid  food,  which  must  often  be  denied,  and  hiu  bowels 
refjuire  the  stimulus  of  an  aperient  or  enema  for  evacuation. 

Lateb  Symptoms. 

The  profuse  perspiration  still  continues,  and  day  after  day  the 
patient  becomes  weaker  and  loses  weight  until  he  has  scarcely  ]>ower 
to  stagger  a  few  yards.  His  red  blood  corjiUBcles  diminish  in  number, 
aiid  hia  complexion  changes  from  pale  to  sallow,  nud  from  sallow  to 
a  dull  clay  color.  Diu'ing  this  period  his  ttimperature  often  ranges 
high,  but  he  professes  to  be  quite  unconscious  of  any  change  iu  his 
condition.  He  sleeps  moderately  well,  Liis  no  delirium  or  restless- 
neas,  is  uncomplaining,  and  takes  without  auy  ill  effect  a  large  supply 
of  fluid  food  Jind  stimuhtuts.  Tlie  only  variety  iu  his  condition  is 
ftffiirded  by  a  rheumatic  affection  of  the  joints;  one  day  it  is  a  knee 
which  is  red  and  swollen,  and  iuteuael\  ]iaiuful  on  being  touched;  a 
few  days  after  it  is  a  swollen  aud  deformeil  wrist  which  ho  holds  up 
for  commiseration.  Sometimes  almowt  every  joiut  iu  his  luidy  is 
attacked  in  this  mauner,  or  ho  may  have  intercostal  neuralgia, 
sciatica,  or  an  inflamed  and  swollen  testicle.  In  this  way  many 
weeks  are  long  drawu  out;  but  at  last  his  temperature  fairly  comes 
down  to  the  normal,  aud  he  beginn  very  stowly  to  improve,  liis  blood 
corpuscles  gradually  regain  their  normal  number,  his  weight  in- 
creases, and  his  strength  is  slowly  restored.  This  is  a  clinical 
picture  of  an  ordinary  well-marked  case;  but  tlie  fever  may  occur  in 
auch  a  mild  degree  that  the  rise  iu  temperature  is  the  only  morbid 
phenomenon.  On  the  other  hand  it  may  l>e  so  severe  as  to  be  abso- 
lutely indistinguishable  from  tlie  most  rapidly  fatal  case  of  typhoid. 

pBiSfip.u.  SnapTostB  in  Detail. 

P/ii/niiii/niiiiu/. 

The  eipreasiou  of  the  face,  in  (he  great  majority  of  cases,  may  be 
Bummed  up  as  being  dull,  listless,  a|iatlietic,  auiemic.  During  the 
first  onset,  when  there  is  severe  headache,  the  face  and  exposed 
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mticoQ!)  Hurfacea  are  oftou  coDgmted,  and  the  patient  has  an  eicital 
r<wtli>»s  ImA ;  but  tliU  soou  disuppeun,  nnil  ix  reptacM  bt  k'tLang;. 
Ill  I011+;  and  severe  oaswt,  tho  face  iiia.v  Iteonme  nf  a  dull-K^.*  color; 
and  M  th«  [>ati«ut  in  this  condition  has  left  all  bopo  behind,  kti 
expreasion  is  natorally  d«)S|>uudeut  iu  tlio  extreme. 


iptiiiiiiia 


Alimtnlarif  Sjf»tan. 

The  tongue  is  at  first  more  <a  leas  thickly  oororod  with 
yelloiriah-gray  fur;  afterwards,  as  a  rule,  it  is  large,  flabby, 
by  the  teeth,  and  covered  with  a  tbtn,  tnuittlac^iit  fur,  cxcvjit  the  tip 
and  od^cit,  which  are  rent.     In  aWiit  t^n  per  cent,  of  the  caaea,  iW 
tontfUQ  becomes  dry  and  brown  for  »ome  days  during  the  prognas  c( 
the  diKuoHO,  and  iu  a  few  tli«  donuin  becomes  &i««nre«I,  with  a  Unl* 
blood  oozing  from  tlie  fissnres.     Iu  many  cases  tho  gums,  as  the  £•■ 
euiso  tulvnucoH,  nru  found  to  bo  soft  and  npongy,  and  in  soaM  cmm 
bleeding  from  the  gum»  ia  noted.     The  fauces  are  naoallr  somevhst 
coogueU-d.     Vomiting,  except  iu  severe  attackit  of  this  fever,  ia  Bota 
marked  symptom ;  but  when  this  occurs  the  romitod  matter  is  &»■ 
quoDtly  Htreakinl  wilh  blood.     Nan9<«  in  much  more  commouly  earn- 
plained  of  than   vomiting;   and  as  la  Dstoral,  anorexis  is  aimat 
iiivarinbly  jiretteut  at  the  bcgiuuiug  of  the  fever.     Om.'^tiiiatioi]  »  ok 
of  the  marked  features  of  this  disease.     In  60  cases  in  which  tW 
condition  of  the  bowels  was  carefully  uotMl,  in  48  there  wasconstir*- 
don  throughout  aiitl  iu  17  only  did  diarrhrea  occur  at  any  time  ds^ 
iug  the  illiiesi).     Murchisou  states  that  he  nott-d  constipatiou  tn  t 
and  diarrhoea  iu  V4  out  of  100  caaefl  of  enteric  fever.     It  is  eridenl 
iu  Malta  fervr  that  coustipation  is  the  rule  aitd  diarrhoea  the  esop- 
tiou.     The  reason  of  tliia  in  uot  far  to  seek.     In  post-mortem  1 
uatious  of  ca^cs  of  enteric  ferer,  ulceration  and  un  iufbuned  raii£tiaa 
of  the  lower  end  of  the  small  intestine  are  foond,  which  most 
Borily  ha^-e  tended  to  diarrhtea;  while  in  Malta  fi>ver  no  snch  tdom- 1 
tion  or  inflammation  occur*.     Tympanites  is  rare,  and  ascile*  rt3 
more  so.     The  liver  is  nsually  slightly  enlarged,  sometimes  [aififil 
on  pressure,  and  slight  jaundice  may  lie  noted  occoslonallr. 

Se^ratory  S^rtem. 

Epistaxis  occurs  in  about  one-sixth  of  tho  cowa.  Coo^  lA 
time  or  uuother  almost  alwajtn  nccnm,  and  is  marked  in  onA-lnlf  of 
the  cases;  in  thi!«o  the  expectoratioo  is  sometimes  profose,  aad  it 
often  streaked  with  IiIih.h1.  Even  wlii>n  tliei-e  is  no  cough  the  bna^ 
ing  in  foiitid  to  be  unsatisfactory,  sikI  on  auscultation  the  rv^pftato* 
soonds  are  liarsh  and  bronchitic.  Not  nncommonly  slight  lonrbes  ft 
plouriny  are  exjierienced  in  the  severe  and  protracted  ca»o«.    Dwp- 
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nfpa  may  be  noted,  and  often  without  imy  in'ave  condition  being 
found  on  phyait-al  examination  to  iiccoimt  for  it.  Put^uuionic  con- 
solidation is  rare,  not  occurring  in  more  tliau  two  per  cent,  of  casea. 

Circulatory  Sijstem. 

Palpitation  of  the  heart  Ijecomes  developed  in  many.  The  puJae 
may  lie  said  to  muye  between  70  and  1'20.  Durinj;  the  fiiBt  period 
of  the  disease,  although  the  temperature  may  range  high,  the  pulse 
is  frefjaeiitly  fouud  to  remain  low,  80  to  iHJ.  Ab  tlie  fever  progretutes 
and  the  heart  Irei^omes  weakened  it  rapidly  inureaseK,  so  that  about 
the  fortieth  or  fiftietli  day  110  or  120  lieats  per  minute  are  often 
registered.  The  highest  pnlwe  rate  I  have  iioted  in  a  non-fatal  case 
was  132  on  the  seventy-eightli  day  of  disease. 

Bhmd  and  Jilnotl  filanda. 

Only  in  rare  cases  are  particles  of  pigment  to  be  seen  on  examin- 
ing the  blood  with  the  microscope.  The  red  blood  corpuMcles.  iis  a 
rule,  fall  from  u.000.000  jier  cubic  millimetre  to  ab<jut  ;i5l)0,U(Xl. 
TIte  white  lilood  corpuscleH  in  most  cases  are  found  to  be  normal  in 
number.  The  spleen  is  always  enlarged,  frei|nently  jiaiutnl  on  |tres- 
sure,  and  in  a  few  cases  nevere  ytp-iw  is  complained  of  ia  this  region. 

The  7'rmptrahue. 

On  looking  over  a  series  of  tein|ii'ratiire  charts  of  this  fi-ver,  the 
first  thiug  which  strikes  one  is  their  extreme  irregularity.  It  is 
also  seen  that  in  the  great  majority  i^if  cases  this  fever  belongs  ti' 
the  continued  type,  tlio  dift'erence  between  the  morning  and  evening 
temperature  being  only  frcjiu  one  tn  two  degi'ees;  but  in  a  few  cascM 
there  is  aeon  a  tendency  in  tlje  fever  to  aHSUme  a  remittent  or  even 
iiit*'nuitlent  type,  the  ti'm|>eriitiire  being  nnnnid  or  .sbghtly  above 
normal  in  the  morning,  and  rising  to  104'  or  1U.V  P.  in  the  after- 
□oou. 

Mild,  uncomplicated  cases  show  a  cun^e  touching  103'  or  104  P. 
dnriug  the  lirst  week  or  ten  day.'i,  and  gradually  sinking  down  ti> 
normal  limits  from  the  fifteenth  to  the  twentieth  day,  when  convalea- 
cenct;  liegins  and  recovery  in  iiuinterrn|)led. 

But  in  the  ordinary  ty])ical  eiusoa  of  this  fever  the  course  is  much 
lesa  satisfactory,  as  ^vill  \>v  seen  by  the  following  chart  (Pig.  '22), 
which  shows  the  long  course  of  the  fever,  and  the  relai>se»i  which 
occur  so  frequently  in  this  disease. 

The  first  wave  of  temperature  is  seen  in  the  following  chart  (Fig. 
22)  to  rise  to  in.'i.4  '  F.  and  then  to  sink  graduidly  down  to  the  nornial 
line,  which  is  reached  about  the  twenty-sixth  day.     Tlien  follows  a 
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eek  ur  tea  days  of  apyrexia,  followed  by  a  second  wave,  tlie  creat  ol 
hicli  touches  105.6°  F.,  ami  whicU  coustitutea  a  rela|>Hel&Atiii|j8ome 
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sixteen  days.  The  tempemttii-e  again  remains  normal,  or  only 
slightly  above  normal,  for  three  weeks,  when  a  third  wave  occurs, 
which  is  shorter  than  the  foregoing,  and  only  rises  to  104.5"  F. 

The  temperatare  after  this  second  relapse  ia  still  not  quite  satis- 
factory, having  a  tendency  to  rise  slightly  above  the  normal  line,  and 
there  is  seen  an  attempt  at  the  formation  of  a  fourth  wave  between 
the  one  hundred  and  twelfth  and  one  hundred  and  eighteenth  day  of 
disease,  which,  however,  proves  abortive,  the  temperature  only  ris- 
ing to  101°  F.  After  this  the  temperature  remains  quite  normal, 
and  the  patient,  although  still  weak  and  anremic,  is  shortly  afterwards 
sent  back  to  his  regiment  to  be  employed  for  the  first  month  on  light 
doty. 

That  these  secondary  waves  or  relapses  may  persist  for  a  very 
long  time  is  shown  by  the  next  chart  (Fig.  23)  on  which  two  are  repre- 
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sentad  as  occurring  between  the  one  hundred  and  fifteenth  and  one 
hundred  and  sixtieth  day  of  the  disease. 

Although  there  is  a  marked  tendency  in  the  temperature  curve  of 
Malta  fever  to  exhibit  an  undulatory  course,  such  as  has  been  repre- 
sented, nevertheless  few  cases  occur  in  which  the  waves  are  separated 
by  such  regular  periods  of  apyrexia.     In  most  cases  the  temi>erature 
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reuuiiDD  a  ilegwo  or  two  alwive  llie  uoriniil  iH-tweou  the  <Uffereiit  te<- 
ci'UtloHceDceH,  aud  in  iniiuy  Uie  (ever  ia  so  irre^iUar  as  to  imrlulljr  or 
complotwly  iQAslc  the  wave-like  cbai'act«r. 
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Snch  ftn  irregnlar  case  is  ineseuted  iu  the  prweding  cliart  (Fig. 
34),  ill  which  the  tem]»erature  ouly  fairly  reachea  the  norinal  liiuitB  on 
(he  oue  himtlredth  day.  On  examining  tliia  chart  it  will  he  seen 
that  the  firjit  and  Beconil  waves  are  sepniatetl  h\  a  iieriod,  not  <if 
apyrexis,  but  merely  of  lowered  teiu]ieratiire,  and  that  between  the 
8«ooDd  and  third  waves  the  temperature 
is  also  above  the  normal  line  except 
at  a  fun'  points. 

The  tliird  wave,  from  the  seventy- 
ueventh  to  the  eighty -seventh  day,  is 
interesting,  as  being  a  well-marked 
example  n(  the  tem}>eratiire  assuming 
tlie  intirraittent  type,  which,  as  men- 
tioned above,  sometimes  ot-ciu-s  in  this 
fever,  the  lem|)erature  at  H  a.h.  1>eiug 
normal,  whereas  at  2  P.U.  it  has  risen 
to  Iftl    F.  and  even  oue  day  toHir..8°  F. 

Is  fatal  cases  the  temperature  usu- 
ally nuis  np  rajiidly  shortly  before 
death,  reachiuB  110'  F.  or,  as  in  ilhiB- 
trat«d  by  tlie  aceompauyiug  chart  (Fig.  25)  as  high  as  111.5'  F. 
This  high  teini>erature  was  noted  by  phicing  a  thermometer  in  the 
centre  of  the  liver  ten  minutes  after  ileath. 
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Ge->nti>'[/ntt(tnf  Sy^tfui. 

One  of  the  most  painful  CI ptuplic-aticjurt  in  Jfalta  fever  is  orchitis; 
but  fortnnately  this  is  imt  of  very  commcm  occurrence,  and  naually 
after  a  few  daya  the  iuHauimation  and  swelling  of  the  UiHticle  pasH 
away  without  further  untoward  result.  Alhuraiu  ajipears  in  the 
urine  in  the  most  severe  I'a-seM,  but  thin  is  aHonicwhat  rare  occur- 
rence.    Retention  may  occur,  and  must  be  guarded  agtiiuat. 


'Vetjiiiacidiii-y  Si/stciii. 

Perspiration  is  oue  of  the  chnracteri'itic  symptoms  of  this  fever, 
hence  the  name  febris  siidondis.  In  about  nne-half  of  the  cases  it  may 
be  said  to  be  profuse.  Crops  of  furuncuH  sometimes  occur  ti)wards 
the  end  of  the  disease,  and  purpuric  patches  may  be  noted  iu  severe 
caseti.  Sudamina  in  greater  or  letis  numl>er  are  ulmost  invariable,  but 
nothing  ccjrre.4|)oudiDg  to  the  rose-colored  eruption  of  typhoid  fever 
is  met  with.  Towards  the  coucIubIou  of  the  fever  the  hair  (ro»iueutly 
falls  out  extensively. 
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Ntrvou»  Sj/»tfm. 

Delirinm  occors,  especially  at  niyht,  in  aboat  one^ixtli  o(  th# 
cases,  aod  sleepleAsoess  at  the  Ix-guiuiDg  of  the  illooes  is  tlie  nile.  1 
bATe  itoted  partial  loss  of  memorT  in  some  cases,  and  irritabilitT  of 
temp^  occar»  Dot  infr^ineDtly.  W'lmt  nf  sen^atioa  in  somv  iwrts  of 
tlie  cataneooit  »arface  is  sometim««  met  n'ilb,  as  also  the  opfxisita  con- 
ditioD  of  hyperwath«aia.  Loss  of  mns(^ulA^  imwer.  oad  even  psralysu 
of  eertaiu  mosclcis,  may  nocur  in  rare  rases,  and  tixin  cooditioD  uiav 
[■onist  for  serenil  months.  Headache  is  serere  in  more  than  a  thiiJ 
<^  the  cases— nsnally  frontal,  next  iu  fre^inency  occipital,  and  itait 
commonly  confined  to  the  vertex.  Fain  in  the  Inmhar  re^on  is  a  fre- 
qneut  symptom;  and  sciatica  iu  one  or  both  nerv«9  oociits  iu  aixmt 
one-twentieth  of  the  cases. 

Jouite. 

Pain  and  Hirelling  of  joints,  a  very  important  symptom,  is  noted 
in  nearly  half  the  cases.  The  joints  modt  commonly  affected  are  tiif 
shoulders  ami  kueee.  next  in  freqaency  the  hijiA,  then  the  elbows  aod 
WTists,  and  liistly  the  ankle?'.  The  amonut  of  effusion,  say  in  lie 
kuee~-jotut,  may  be  very  considerable,  bat  in  no  case  hare  I  seen  biii>- 
pnration  occur. 

Special  SeiUft*. 

Il  abont  a  tenth  of  the  cases  dnlness  of  hearing  is  complained  o(; 
and  iu  very  rare  cases  ^  patient  is  found  vho  complains  of  dimiMS 
of  vision. 

Diagnosis. 

Malta  ferer  differs  clinically  from  typhoid  fever  principally  Is 
beiu^;  of  I.iuyer  duration,  iu  the  absence  of  the  characteristic  roae- 
coloivi]  eruption,  in  coustipatiou  lieing  the  rule  instead  of  diarrbiBL 
in  the  frequ.'ut  presence  of  painful  articular  complications,  ud 
tiniilly,  in  the  miifli  smaller  rate  of  mortality. 

But  it  cjiuutil  lie  deuied  tijat  many  severe  casee  occur  which  to 
closely  simulate  severe  cases  i^f  typhoid  that  for  the  first  week  or 
tivn  it  is  ini]"~"^^ible  to  be  ulisolutely  sure  of  their  nature,  except  bt 
jK>st-mi  Ttom  examiualiou.  .\fter  such  cases  have  been  under  obsec- 
Vfltiou  for  seveml  weeks,  the  clinical  differences  tend  to  become  n>p*» 
manifest,  and  there  is  u.sunlly  then  no  difficulty  in  separating  the  om 
from  the  otlr'^r. 

It  is  prnbable  that  a  comparison  of  the  behavior  of  the  miero- 
coccns  of  Malta  fever  and  the  typhoid  bacillus  to  serum  taken  fron 
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Malta  (ever  cases  may  be  found  of  jiractical  use  in  diagnosiR.  It  is 
in  (tucli  a  case  us  this,  wbere  two  fevers  difficult  to  distiuguish  from 
each  other  eiist  side  by  side,  that  the  method  of  spriiin  diM^tuosis 
may  be  expected  to  give  good  results,  Professor  Wright  of  Netley 
seems  to  have  shown  tliat  by  this  inetho<l  the  diasiiosis  may  be  iiiado 
with  eaae  and  certaiiity. 

Prognosis, 

DUKATION  OV  THE   FeVEB, 

Soldiers  show  an  averagf  stay  in  linspital  of  ninety  days;  but  the 
leu^h  of  the  fever  varies  between  very  wide  limits  in  different  indi- 
vidual. While  some  return  to  dnt,\  after  twenty  or  thirty  days, 
others  ]ni,niu  reiuaiii  iu  hoHjiital  fur  an  many  weeks  nr  mure.  Ono 
caae  wldch  came  under  my  obseiTJition  was  admitted  to  hofipital  in 
July,  and  with  the  exceptiou  of  February  and  RlHrch  lie  was  in  hos- 
pital suffering  from  this  fevpr  and  its  seqneln.'  uiili!  tlii'  end  of  the  fol- 
lowing year. 

Bate  of  Mortauty. 

Not  the  least  extraordinary  feature  of  nialta  fever  is  its  low  death- 
rate.  From  the  result  of  my  observations  I  would  put  it  as  low  as 
two  i)er  cent.,  which  is  very  different  from  that  whieh  obtains  in 
typhoid  fever. 

Immtsitv  FiioM  Second  Attack. 

Some  writers  state  that  this  disease  is  often  manifested  moro  than 
once  in  the  same  individual ;  and  iu  tlie  navy  this  opinion  is  held  so 
strongly  that  officei-s  and  men  who  have  nucc  had  RIallii  fi'ver  are  not 
Bent  back  to  this  station  until  a  long  time  has  elapsed.  So  far  from 
one  attai'k  grantinj;  iinmiinity,  it  is  bellevnl  to  predisjiose  very 
strongly  to  a  second  and  third  attack.  In  a  fever  of  such  iudeSutte 
dnrntion,  coses  of  which  nuiy  \nM  two  yeaw.  there  is  always  tho 
danger  of  mistaking  a  relapse  for  a  second  attack.  My  experience 
leads  me  to  the  general  conclnsion  that,  as  in  iniiny  i>tlier  infective 
diseases,  one  attack  of  this  fever  does  as  a  rule  confer  immunity. 

T  reatment, 

pRormx.\xi8. 

Those  who  find  it  couveuieut  to  spend  the  hot   and  unhealthy 
season  away  from   the  Mfdi terra nean   in  more   temperate   climates 
should  do  BO.     Failing  this,  a  partial  migration  from  the  overcrowded 
Vol.  .\IV.-aT 
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citim  to  the  neigliborttii;  country-  tnav  be  reconimeiuled.  ^le  auaif 
who  ciiti  do  iiftitlier  shoulil  uttvlully  oTAUiine  the  aaoitarT  slate  of 
tbvir  ilwelliugH  btluro  tlie  hot  weather  set«  in.  Tbe  booBe  dnias 
should  be  iettiM  for  leakage,  it  should  be  tu^eu  to  that  they  are  pnp- 
orly  trapped,  iind  th«y  nhouUl  be  kept  thoroughly  flushed.  Tbe  wmtar 
snpply  xhoultl  be  also  looked  to.  Eri'rythii%'  liablti  to  decoapuN 
in  the  house  or  HurroiiiKliuKH  flhoold  I>e  burnt  or  odienriae  dtsiu^ 
of.  Care  olioubl  be  takea  to  aroid  owrcrowdiog  of  dWiitiiii  ■[«rt- 
nieiits,  aiid  that  uothiug  [ir«veutH  tlteir  beiut!  flonbed  with  fmb  air 
uud  itiuisbiiie  at  nuitabte  honra.  Peraonol  health  nhnuld  \ws  atli-iuM 
to,  aince  overfutii^uu  of  nuDd  or  body,  iiiteui[«raDoe,  exitoean 
chtll«,  etc.,  .HtroB^ly  predispose  to  the  dixease. 

Therapsttks. 


It  nuiy  be  stutod  ftt  the  ontset  that  there  is  no  specific 
trfatmeDt  known  for  coubating  this  h-n^r  add  that  ths  nu^iorit}  ' 
the  caiteB  oro  beet  troiited  b.v  Ifraviii^  out  dru|{8  as  much  aa  pooaibk. 

Ou  account  of  tlie  oame  remittent  fever  boiitg  cotninonly  aaio- 
viated  with  tho  dixoase.  most  iiii>dical  nieu  at  first  treat  it  by  ginog 
lATKfi  doaefl  of  (luioine.  As  the  result  of  numy  ubHcr^-atioos  on  tb» 
action  of  thiit  drag  iu  Malta  fever,  I  cau  assert  that  i]aiDiDft  baa  ahao- 
lutely  no  l>eaeficial  infiueuce  whal4:Ver,  and  if  puslietl,  aa  is  too  uAm 
the  c-ase,  is  deleterious.  There  is  also  a  great  temptatioD,  oa  aMonat 
of  the  fr«qa«ucy  of  joint  complications,  to  use  salicylic  acid  and  tfc* 
salicylutes,  but  esi^erienoe  soon  shows  that  those  drags  are  also  qailc 
uaele«t4. 

In  this  disoiuM',  as  in  luany  otiien,  our  thera|teut)c  inaoaj{Wiw* 
must  still  remain  in  the  uusatisfactnry  position  of  treating  symplon* 
as  they  arise.  High  t4^'in]>erutiu\^  ii«<iuool  the  inoHt  important  of  tbo*. 
au<I  one  of  the  most  difficult  to  treat  Antipyrin,  giron  to  the  ulcnt 
of  si\ty  or  ninety  i^raiiin  in  two  or  three  doses,  at  interrabi  of  aa  boar. 
causes  a  fall  of  temperature  of  many  degrees  in  a  few  hount;  but  li* 
rvtuni  riso  is  just  as  n*murluibl»  for  its  npidtty,  and  I  hare  newv 
seen  any  real  lieiieSt  accrue  from  its  use. 

The  tipplicntiou  of  cold  is  probabl,v  the  btwt  method  of  ctirabUii( 
this  symptom;  but,  to  be  of  any  nse,  this  therapeutic  means  amt 
Im>  carriMl  rmt  thoroughly.  Cold  sponging  anil  wet  jiark  maybt 
useful  in  modertte  canea;  but  to  save  life  when  hy  [terpTmia 
threatens  to  s»])er«-eue,  imnienion  of  the  body  in  the  cold  bath  ii 
iH'vossary.  This  may  rw|uin>  to  be  rejieated  for  son»e  AMys.  mmj 
thn>i^  or  four  huum,  night  and  day,  ami  is  u  meUKnl  itf  tnatBol 
difficult  to  carry  out  thoronghly.  Hie  (latient  is  placed  at  fitstia 
water  at  a  temi>eruture  of  80"  or  i^Y  F.,  and  this  is  tbeo  cooled  don 
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some  fifteen  or  twenty  denreea  by  plnciug  iee  in  tlif  water.  At  the 
Sftiue  time,  ft  qiiautit}  of  culil  water  uiay  be  daalied  ovei'  the  patieut's 
bead  from  time  tn  time.  Teu  miuuteH  is  jibout  the  usual  time  re- 
qaired  lor  each  immersiou,  during  wliich  time  a  little  livaudy  should 
be  given.  The  temperature  iu  the  rectum  must  be  tukeu  every  liour, 
uid  the  bath  rejiealed  as  notm  aa  tJie  body  lieat  teu<ls  to  rise  alwiva 
103"  F. 

Sleeplesane38  is  ftu<jthei-  symptom  which  may  refjuire  to  Iw 
treated  at  the  beginning  of  tlie  illness.  As  a  rule,  this  soon  passes 
off;  but  a  full  dose  of  auti|iyriu,  i^ir  chloral  with  bromide  of  jintas- 
fiiura,  may  sometimes  be  uspful,  Headache  also  usually  disappears 
for  a  time  shortly  after  the  aduiiuistratioii  n[  antipyrin;  aud  Ujp 
same  drug  may  be  tried  it  the  lumbar  |iiiiu  presses  for  treatment. 
The  painful  afifectiou  of  the  joiuts  is  liest  treated  by  local  applica- 
tions, such  as  painting  with  iodine  or  gently  nibbiug  with  one  of 
the  ordinary  liLinieuts;  aud  for  the  sake  of  prolectifm  the  joint 
slionhl  be  enveloped  in  cotton  wool.  Th(>  orchitic  coniplication  is 
relieved  b.v  hot  fomeutatious,  to  whieh  belladomia  or  opium  may  be 
added,  and  by  the  careful  support  of  the  iutiamed  testicle.  Consti- 
pation is  liest  relieved  by  enemato,  or  by  some  simplt}  aiwrietit,  such 
as  castor  oil. 

Diet. 

As  there  is  a  great  tendency  to  gastric  irritability  in  this  disease, 
©very  care  should  Im  tikt-n  regarding  the  diet.  During  the  lirst  days  of 
the  fever,  milk  alone  will  be  found  best,  then  beef-tea  or  chiuki-u-brotJi 
may  be  added.  Kaw  eggs  Ijeaten  up  iu  milk  are  also  well  borne,  In 
many  cases  the  iidditiou  of  stimulants  will  be  fimud  necessary.  I 
would  specially  mention  at  this  poiut  thai  as  tliis  diet  of  milk,  lieef- 
tea,  eggs,  aud  brandy  may  rciiuire  to  l)e  oontinuiicl  fur  several  weeks, 
it  is  most  essentia!  that  lemonade  made  fnmi  frcMJi  lemons  or  lime 
juice  l.>e  added  to  jin-veut  the  (.icfiiiTfui'i'  of  sc'ivbniit'  symptoms. 
After  the  acute  stage  of  the  fever  has  passed,  the  monotony  of  the 
diet  should  he  varied  as  much  as  possible  by  giriiig  i>art  of  the  milk 
in  the  form  of  rit-o  pudding  or  custai'd.  Tliern  can  be  no  hard-and- 
fast  rule  as  to  when  mild  solid  food,  such  ns  tisli  or  chicken,  may  lie 
given— each  case  must  Iw  judged  for  it.self;  bnt  the  trau.'iitiou  should 
be  gradual,  and  ui.it  till  the  tf^miieriiture  has  fairl.v  come  down  to  tJie 
Dormal,  and  reniaincd  there  for  a  fortnight,  should  the  patient  be 
promoteil  to  ordinary  diet. 
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Ohakok  of  Climate. 

Finally,  the  unestion  of  the  beuefit  of  a  change  of  climato  inny 
be  touched  upou,  I  do  not  hold,  um  miuiy  do.  that  it  is  as  uwet- 
Har.v  to  get  patieuts  out  of  the  iufective  area  of  Malta  fever  as  ia 
tlie  case  of  lualiiriii.  I  rather  look  cm  Malta  fever  uod  fyjthoid  lu 
beiiig  siuiihu'  iu  thia  reapect,  aud  that  patieula  Trill  throw  off  the  diii- 
easfr  and  recover  perfectly  without  leaviiig  the  islaiid.  By  itayitui 
thiu,  I  dn  not  uisli  lu  the  least  to  dis|ianLge  the  l>eueSt  of  rbauge  of 
climate  which  common  experience  proves  to  l>e  an  greut,  but  to  com- 
bat  the  usaggeratud  uotlon  which  |>reTailB  among  many,  that  every 
effort  tnuflt  he  made  to  hurry  their  fever  ciisea  out  of  the  island. 

Ou  u'.'cotiiit  oi  this  uiistukeii  idea,  many  iuvalids  are  sent  to  Eun- 
laud  while  still  nuffering  from  the  fever  and  in  an  extremely  debili- 
tated condition,  to  bear  the  misery  of  a  sea  voyage,  aud  to  pass  tbe 
louK  period  of  con  vale Hcence  exposed  to  the  vicissitudes  of  an  En^disli 
wiiitor,  when  the  climatic  conditions  of  Malta  are  jnat  beooming 
favorable. 
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Bad  sickness,  see  Beriberi 
Barblers,  see  B»iiheri 
Bathing,  cold,  in  scarlet  fever,  96 

of  infanta,  263 
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Cheese -poisoning  not   cholera  nostras, 

275 
Ohickenpox,  101 
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in  diottni  iiostrnH,  283 
in  gliiuduliir  fcviT.  21)8.  207 

ill  iufuUlH.    CHUH'S  of ,  340 

In  nii'iolcB,  129,  HI 

Ireulinrnr.,   KIH 
in  wliodpin);  toiij^li.  228 
SuninitT,  see   CMirn  infunt^tm  nnd 

Diazo  ri.'iiriii>u  in  K'lirtnliiin.  66 
Uiel  Hs  III)  i-liulugicul  factgr  of  IxTtberl. 
487 

for  infunl*.  3M 

in  Asiniic:  tliolfni.  428 

in  cliok'ni  infiinlnni,  'iCi'i 

ill  Miiliii  fuTiT,  57U 

iu  niciui]i.-s.  IG7 

iu  Hcnrliitinui  pnr|iiirn,  li)9 

En  sciirlct  h-wr,  ii.i 
niplilliiriii  roinplk'iiliuj;  iiioask-s.  IWl 

ilitcNliiiiil,   iu   Asililii^   rbulurri.  35J, 
HTJ.  yH4 
liisinforiiiiii  iif  irr  ndirlet  (ever,  Ihi 
Drug    LTuj>(iiiii8,     [liu^uutiiii    uf.     from 

nioiLsli'3.  I<16 
Drllapntitbor,  w*  fihn'I'iUir/crti- 
DvBiralliesiii'  in  licrilipn,  4n.1 
riyspuu'n  in  liiTilnirl.  41W,  .'j("l 

Em«.    diBeit>w.-«    of     tlic,    romiilicBtiog 
iiii'ii!ili.-s.  I!t7 
tirntinrnt,  170 
disuaM-ft  of  i.hc.  rimiplIcntinK  itcnrli-t 
ffvcr  M 
tT™tni''ni,  ma 

G(."/,i'inii.    illn^'iioBift    of,    from    mi-n8lr», 

l.-iB 
Giiipliysciiii)     cnnijOlmtInK    wliooping- 

cioigli.  521 
Kniiiilliim  of  ciiii'lirnpox,  194 

uF  UtrniMu  nii:iiAli*».  l^S 

of  niriislrn.  127 
pLTlionvnl,  145 

of  miliary  ti-n-r.  MI 

nf  wirlfl  fevrr.  13.  35.  41. 44.  -M 
Kn<]<K'iirilittH  iu  incmtlra.  144 

■carliillnal,  'Si  t 

Ens'i*!'  nwcaliri>:  nii'kuiSH.  '"MS 
Rnu-rillx,  rntiirrliat,  In  infnnU.  250 

follicular,  Iu  infants,  Wi 
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EoWTDclyBia  in  the  irtAtment  of  Asiatic 

Fever,  in  ii.culf«.  I9ft.  lit 

Cholera,  4S4 

ty|>liold  fon».  ISt 

Eplileiiiica.  FivDcli  iiicnsurM  for  tlio  pr»- 

in  miiiary  fenr.  538 

vcutign  of.  103 

lu  >or1nllnii.  41.  43.  47.  48 

EplguMlriuiii,  cuiiHtrltiioD  jit  tlio,  ta  tnfl- 

trtaliuml.  BS 

inry  fever,  M2 

la«Oiriatin«l  Brphrltti,  t4,  H 

BpiaUtils  in  niCBHlt-Bi,  nO.  134 

Vnlu,  ten  Mattaftttr 

in  milinry  trvrr.  DS-t 

Ufldttcmmaui.  Kc  ihtUfmt 

EryllitiiLu.  'liugiiiiHia  ot.   froiii   mi-iiati!:;. 

mQlary.  «w  Miliar ffirtr 

135 

NcapnlitnD,  »cr  Mallafnc' 

of  iiilliiiry  fever,  Nl 

reil.  B«!0  Itrngnt 

ErfHiiwlas,   [llagnuBls  of.   from  «a>rl«t 

rock,  mx  Malta  Frrrr 

(ever,  8a 

•carlct.  wi-  .S*iii(/«wr 

EiiHliii'bliLii  tiil)c,  indiiiriiiiiitiOQ  of  Llie.  in 

■tiff  Ufcki-ri.  nev  JJrnffut 

liicuxka,  13H 

Ihrec-dRy.  »cc  Dmgvt 

Exiiiillium  of  Aaiiitic  cliohm.  i}?l.  400 

unilul&ut,  !■«  MaibiftK'r 

of  cholcrn  nufilrns,  2S3 

Fish-poi«oDiDg.  not  clinleta  oostnu.  TA 

ofili'iiguu.  450,400 

Pood,  improper,  a  cauae  of  iliu-ilim  u 

of  Gcminii  mcnHlcB.  189 

infiuits.  240 

of  irioosk-s,  1^4,  1ST 

iosperiion  of.  during  i-holpn  tfl 

iibnurninl  furniB  of,  199 

clemiL-s,  414 

UbHClIt,    131) 

poiBoniiig.  <ti)igi]<~«i>«  of.  frum  Si 

ofihilirtrr  ftviT,  530 

atic  cliok-ra.  404 

of  tu'iirltl  ft^vcr,  34.  39,  47,  S3 

KoRciiiiKiMKU:  F .  nil  tiertiiBii  UmIk 

KxntLtlicinnta,  n  ixeii,  78 

175 

Kxnmlicsis  iirllirnBiit.  aft'  Ikiiijuf 

on  Scnrlri  Fever,  1 

V.yv\    li'RiijIia   of  the.   in   nirasli's,    130, 

Frrtic^li  inrHBlcH.  mw  Urrman  neatia 

I'iN.  147 

FuruQciilotdii  followiag  •ntieftrn',  '* 

V-Vx-a  WAUhMwl.  fcviT,  sec  Multn/rFtr 

Flit  dinrrliu'iL.  249 

Flit  fur  InriLiilfl,  ;38 

Fatki-.i:.  .TiwKi'K,  on  Iieiigne,  447 

Fcliria  t'liliipUciitiL,  Svv  Miill'i  fcrrr 

vxutilhvninlicn  nrlirn]!iri»,H!v  Iteiigiu 
inilliiris.  SOI'  Mili-irf//ertr 
siidnrnlli',  spo  M'lll-i/iirr 

Fffiliag,  iufiinl.  8.14 

Fevir.  iicli-iii)  ij'i'lmiil.  wt  Mutin feetf 

brt-nkliriiie,  hcl'  /le-iin'ir 
ilMiiiiy.  M'l'  I'l  ii^jiir 
fitco-niiiliiriiil,  1VV  MitlUi  ferir 
glnlitlilliir,  »cr  lit.indiiliufcrir 
tn    \-Am\i.:  clii'lvtii,   SOS,   8Ue,   870, 

371,  :iM; 
illlRTlhlTl,   liltl 

"•>  tbickenpox.  103 
dioliTinc,  <H)"j 
dengue,  4.19 
gliiniluliit  fi-ver.  205 
MhIu  fiver,  ^71 


Gait  in  biriberf.  4M 

Giingn'ne  ronipUrntlng  meiulM.  H* 

in  AsJBlic  fliolern,  400 
Uiwtrueiitcritii.  Iiaclllitry.  S4S 

dyspcplio,  245 

in  cholcrn  nmtnui.  2»\ 

of  hot  TCoHilier  in  infnnts,  S39 

Btreptococciil,  245 
Oerm&n  measlea,  177 

liisiory.    177^   inorb{(lii]r.  IW;  cU 

olugy.   191  :   •ymptonis,  IHI :  diu 

nosis.     IS4 ;     (x>nip1icaUoiak    I". 

progiinsis,     1*47 ;     ireaimetit.    Iff. 

biblioynipby.  IBS 
Qermun  innisles.  ndonitis  III.  iS) 

biblloKrapliy.  1(<8 

roiiiplicnlious.  186 

dcsqusmntion  of.  184 

dingnoBls.  184 

from  inflm.niw,  1A$ 
from  [Ui'iMleii,   135.  163 
(ri'in  scnrirt  fever.  IW 
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Sennan  ia£«Bl«s,  enmUiMn  of,  183 

ernptioQ  of,  183 

tuiology,  181 

eUDtbem  of,  182 

bistoij.  177 

tocubatioD  period  of,  181 

iDTSsion  of.  183 

IjmplukUc  glands  in,  188 

morbldilj.  180 

mucous  membnnes  In.  188 

proguoslB,  187 

proofs  tbat  the  disease  is  a  morbid 
entitj,  IT* 

propbylaiia.  187 

»«h  of,  183 

■kin  lesions  in,  182 

symptomi),  181 

of  desquamation  period,  184 
of  eruptive  stage,  183 
of  incubation  period,  181 
of  invasion  period,  188 

synoDjnu,  177 

tongue  in,  183 

treatment,  187 
3iraSe,  see  Dtngus 
SlAndnUr  fever,  308 

liistory,  203 ;  patfaologj,  208 ;  Symp- 
toms, 205 ;   prognosis,  207 ;  dlagno- 

ale.    207 ;    treatment,    206 ;    bibiio- 

grapliicai  references,  208 
Slandutar  fever,  adenitis  in,  203,  SOS 

age  of  occurrence,  205 

bibliograpiiical  rcfercDces,  306 

bowels  in  205,  206,  207 

complications,  207 

convalescence  from,  307 

diagnosiB,  207 

duration  of,  20S 

fever  in,  205 

lilstory,  203 

incubation  period,  205 

lympbutlc  glands  involved  in,  308, 
305 

pathology,  203 

primary  lesion  of,  308 

prognosis,  207 

symptoms,  205 

temperature  curve  In,  205 

treatment,  208 
Qlomerulonepbritis,      scarlatinal,     28, 
61 


Olottis.   spasm   of   tbe.  In  wbooplng- 

oough,  333 
Htematuria  In  scarlet  fever,  68 
Bealtli  Departmeot  of  Glugow,  ruka  of 
tbe,  for  tbe  prevention  of  hmmIm, 

les 

of  New  Yoit.  rulea  of  tbe.  for  tbe 
prevention  and    management   of 
cbolcra  nfautum,  S33 
Heart,  lesionsof  the,  in  beriberi,  SOI,  SU 
in  measles,  140 
in  acarlaiina,  80,  71 
in  scarlatina,  treataient,  100 
in  whooping -coll  gb,  234 
Heatstroke  and  cholera  inliantum,  resem- 
blance between,  244.  347 
Hemiplegia  following  measles,  150 
Hemorrhage  in  measles.  134,  184 
In  miliary  fever,  534 
In  whooping-cough,  284 
Hooping  -  cough,   3l8,    see    Whooping- 

eough 
Hydropericardlum  in  scariet  fever,  80 
Hydrotherapy  in  Asiatic  cholera,  ^39 

in  scarlet  fever,  98 
Hygiene  of  infancy.  253 
Hypodermoclysis  in  Asiatic  cholera,  485 
in  scarlet  fever,  100 

Immusitt  against  iDfectlous  diseases  af- 

fordeil  by  one  attack.  IT 
Incubation  of  Asiatic  cholera,  800,  803 

of  beriberi,  480,  4U0 

of  chickcnpox,  103 

of  dengue.  463 

of  Oerinnii  measles,  181 

of  glandular  fever,  SOS 

of  Aistta  fever.  968 

of  measles,  135 

of  Bcarlet  fever,  85 

of  whooping-cough,  210 
Indicanuria  In  Aslittic  cliolum.  808 
Infantile  paralysis,  condition  tliiiulallDg, 

after  mcaslcH.  151 
Infants,  bathing  of.  368 

dInrrlKt'a  in,  239 

feeding' of.  3.14 

hygicni.'  of.  253 
lnfluen):a,    dia|;noslN  of,   from   fhinnan 
iiirusli-H,  IH5 
from  nii'aak'H,  134 
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lofuiioiu,  iotrnveiious  ealt.   In  AalaUc 

Larj-Dgitiv  ooinpllcatiog  moMks,  Itt 

cholera.  W2 

tr(-iiliti(.'nt,   169 

in  cliolcra  Eiifuiluni.  SOft 

Lnrjmx.   cbickcnpox   vruptioa   !■  Lt^ 

losolalloD  and  t'holcni  iDrnntuiii,  ivTCin- 

m 

1)ltinc«  belwet'ii.  S44.  24' 

iaIubatioD    of    tbc.  in    whoopiaj. 

lotcttino,  nutlsepsis  of  Ilii>,  in  tbr  trant- 

coiigli,  S33 

nitfut  of  AMiitie  clio1(!ni.  431 

introduction  of  the  tube.  234 

com  plica  lions  oii  ilii!  pnrt  of  Uio,  in 

wilhilravntl  of  Ui«  tube.  23C 

Bcarlfit  fever,  "5 

I.icntcry,  Sai 

In  B»!arlct  ftver.  Irenluieut.  108 

Livvr.  cbttngL-s  iii  ilie,  in  Asinttf  M 

dlplitbtritic  IceUm  of  Uic,  In  Asiatic 

cm.  3M 

Ltioli-w.  3.t3,  378.  8M 

In  fioarlet  fev«r,  S4 

irritnliilily  of  '.he,  In  idfnnla,  238 

Luilwig'n  oiiginn   complioiting  kuIi 

lavngo  of  iLh.    in  ArIhiIc  cliolcni. 

lina,  Ofl 

424.  429 

Lung*,   aHecilouii   of    tbe,   in    Adalic 

ill  cholcrn  infiintnm,  S06 

cbolcm,  873 

leHionB  of  llie.  in   Asintir  rbotcra, 

Inbvrllwri,  498.  «W.  613 

853,  8T3.  381 

in  mea«k-s,  125,  141 

i[i  cliolcin  DOBiras.  S8S 

Lymphatic  g tot) ds,  Involv^niont  of  tbc, 

in  scarlrt  ffver,  3? 

in  Gcmum  niPiidta,  IB3 

syniptoiiLS  (111   tlie  purl  of  thb.   In 

in  glniiiliilar  fover,  90&  W 

Asialic  diolem,  378 

in  measles,  125 

ill  rlioltrn  uoalnia,  381 

In  amrlet  fever.  2A.  68 

in  glandular  fever,   206 

in  scarlet  fcTcr,  trcaltucDl,  tOS 

fn  Tiioit«1i^e.  144 

In  scark-t  fever.  43 

Malta,  cLolera  In.  306 

Iniiibatinn  of  {\iv  Inrjitx  in  whooping- 

H&lta  fever,  65& 

cuubIi.  233 

geogrH]>]iinLl  dlstribuLioa,  US;  (It- 

inlrmliKlioii  of  the  tube',  234 

ology,  500 ;   pnUiologtcal   iiutolpf. 

H  llliilmwnl  of  Ibe  lube,  380 

SOT;    lyiTiptouiB,     568:    ditgDi^ 

RT6;     prognosis,    577;     tnatmeu. 

.l*onii,  A.,  on  Cholrmlnfnntiim,  337 

577;  bibliography.  5iS0 

.lijJnU.  ulIeL'tlou  of  the.  In  lieagtie,  i'>9 

UaliB  fever,  aev  In  llie  etiolog/  of,  SU 

in  MnlUi  fever,  5T6 

alhiiniiniiria  in.  5T5 

In  t«.'urlfl  fever,  72 

biicterlology,  500 

ill  sciirk-l  fiTtr,  treatuieot,  107 

bibliogmpliy,  580 

tvAKK^,  sc'L-  llerififri 

blood  In,  071 

Iviiluefs,  ulTeeticms  of  ibc,  in  Asiatic 
clioliTii,  3&r),  377,  390 

tircululory  symptoms,  ."i'l 

climuHi  In  relnliou  to.  566 

ill  berilieri,  504,  010 

constlpalloii  the  rulu  fn,  S^ 

in  ebuk'ni  infnntiiiii,  242.  244 

dennltion.  55S 

in  clirilerii  miHlriw,  280 

diugiiosii.  576 

111  tlieii»li*s.   U6 

from  typhoid  fcvtr.  ST6 

ill  aciirlui  fi'vcr.  26.  01 

aiet  in.  5TD 

digt'Bllve  dlmurbuucvtt  iu.  5T0 

k    L4TA0E  of  tliclilooil  in  arnrlet  fever.  100 
of  till'  iiiTi'siiiic  in  .Vsijitk'  diolera, 

disseminntioQ  of.  S66 

duration,  577 

434,  42N 

eiideniie  home  of.  S69                   ,_ 

in  chuU'iu  liifiiiiiuiii,  2(i<l 

etiology,  600                              m^M 

Otthe  Ktomnrli  iti  rhokni  itifaulum 

nge  ami  tei,  663                   ^^M 

305 

bacleriology.  ;^60                  ^^M 
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Hftlu  fever,  <!tiolog7.  mode  o(  disaemi- 
nnUoii.  566 

Dioclu  of  prevnlencc,  M5 

moallis  and  season e,  568 
experlmeuul  ioli^tloa  of.  id  inoQ- 

keys.  563 
feTflT  in.  5T1 

gCDitouriii&r;  Bymptoms,  S73 
geogrephicnl  (libtrlhutlan,  SS'i 
iiniDUiii[yci<ijterrGdbyDiiuaitHek,577 
Iccubiition.  5G8 
tnfi-ctiou  iif.  QUO 
micnorgiiniani  of,  SOU 
nortAllcy.  577 
nervous  symptoms,  876 
palbologiiail  BimTomy,  507 
pllj-siogoomy.  580 
pIflTttleuce,  565 
pnipliyliixin,  577 
pulse.  371 

respiratory  Byiiiplnms,  5711 
MosoDul  pn-iiik'DCL-  of.  '>6U 
scrum  rlia(;iioeiB  of,  .^TU 
aex  111  Iht  i-tiulugy  ot.  505 
skill  in,  5Tr> 
■wcDtiiig  ill,  57.1 
syinptimis,  .'iiiN 

bluoil  iimi  Mood  ^liimla,  571 

circiiliitory.  571 

(ligeen'vp,  570 

corly,  568 

geriiioiirliiftry  sysii/m.  575 

joiiitB,  576 

Inter,  500 

uervoiiB.  576 

plijaiiignomy,  560 

respirrtiiFry.  57i| 

Nhln,  r.75 

special  Senses,  570 
syDouyuis.  555 
teinpernlurc  curve  in,  ,'>il 
tongue  ill.  570 
trvntmcut.  577 

clliimlic,  nftii 

dietetic.  570 

medic  innl,  578 

preventive.  677 
urine  in,  .176 
Vlulta,  hygienic  condition  of,  S.^S 
Itewlea',  117 

stslistica,  11H:   otidlogy.  133:  patli- 

Vol.,  XIV, -38 


ology,   lH;   symptoms.   IIU;  cam- 
plicstiods,  I!I6^  rclitiion  of  dwmIm 
to  otUer  diseuses.    i.51J.    iliasno«ls. 
IM ;    propliylnxis.    156 ;   LTcnlmeul. 
107;  tiibtioKraplilral  rcfercDora,  ITS 
MeaHles.  iibuoruiul  roniu  of,  133 
nlxirlivc.  1H3 
ulliuiidnilriii  in.  M6 
atAxin  tullowiui;.  151 
tMCterlulogy.  V2it 
biutanl.  sec  German  mc/uUt 
blbliogriiphiciil  rvfercnci's.  173 
block.  VM 
broiirliiiis  in.  \A'i 
broucboptituiuuniii  In,   (25,  l.|3 

propbjljixis  of,  1(14 
Captliiiry  linincbUtH  In,  H'J 

tmitnicnt,   lOS 
cfkidltic  k-sioiiH  ill.  146 
cntnrrliiil  syniptoiiu  iii,    I'Jfl.    138. 

130.  147 
cliolurifdriii,  ll-l 
clinri'ii  (ill  lowing,  14B 
com plii'iit lulls.  IKO 

prt'vi'ntlon  lA,  1(H 
conjiiiictiviijs  in,  147 

trcur.nicni.  lOfl 
couvtilcHCL-iit  Htiige.  130 

trcnliiicnl,  17^ 
c(iQTii]!4l'>nB  111.  I ri'iitnieiii.  160 
crisiH  in,  i:<l 
dotr-iiiiiilHm  duo  to.  140 
dcMiiitiiin,   11T 
d<"4c|iiitiniillr>n  of,  1^0 
dlllglKiniH,   15-1 

from  drug  pniptionn.  1.16 

from  cc/omii,  l.lil 

from  iiryllicnm,  l.Vi 

from  Gcniiiiii  nieiinlcH,  15,'i.  Itl3, 

fmm  inlliicnia.  154 

from  iiilliiiry  fever,  '137 

from  rosi'i">lii,  iiVi 

from  wpirlri  fever,  Wl,  IfllS 

from  ninidlprix,  10r>  I 

illarrliTH  In,  Ml 

lreiitm«nl,  lOri 
illtit  In,  HIT 

dlplitlicriiL  ■•impltriiting,  180 
onr  ciMiipllcntlons  of.  |87 

irentmeiit.  170 


^V              694                                         IMZffiS  TO  TOLVME  XTP.                                     ^H 

^^t                 ilvuira.  I'liiuillictu  of.  187 

UcMlca,  apbtlmlmla  la.  t<7          ^^| 

^^^^^L                        poriloncnl.  Wi 

uwuniciil.  loe                 ^^M 

^^^^^K               t^Utnxi^  ItcaUnent.  l?l) 

onboUimpr  of,  172               ^^M 

^^^^h            eUokigj.  laS 

Otitis  Id.  IS7                             ^H 

^^^^^H            ctymolof^  of  RMd,  It' 

trMUDent,  170                   ^^^ 

^^^^^B              exastlienk.  IM.  131 

paraljal*  following,  UO         ^^| 

^^^^^1                     nbourinut  funuH  of,  138 

paiholugy,  134                        ^H 

^^^H                                  183 

ptripoeumoaia  In,  tS& 

^^^H              eje  tniuLIes  Ui.  IM.  196,  149 

peritoneal  friction  In.  149 

pleuritj  compliciuiiix.  143 

^^^H              fever  In.  136.  139 

pDeumODiB  tn,  138.  l«t 

^^^^^1                     typlioiil  form,  139 

pregnancj  oompltcaud  br.  ISS 

^^^^^B              French,  xoe  GfmuiH  metulm 

tnaUMBi,  171 

^^^^H              gangtcuu 

pradnxnal  alage,  196,  ISS 

^^^^^H              Oarmnii,  kcc  (irTuiiin  m^/u/tt 

progiwata,  118 

^^^^H              Oluagow  ll«alib  Drimruneat'ii  riika 

in  pnguBi  wwnao,  IM 

^^^^H                  for  t)ui  prRTcniloii  of,  103 

propeptoouria  in,  14tt              ^^H 

^^^^^K              heart  Icslous  Ui.  140 

prophflaila,  156                      ^^W 

^^^^^1              bsmtiikcia  following,  ISO 

at  the  Uoaploe  lira  Eafuto  iM 

^^^^^1              hemoirbnglc,  IM 

alnte  of  Parli.  lU                1 

^^^^^B               bybrlil.  mti  German  iiwa«?<i 

of  ooBpllcationi,  IH                1 

^^^^^m              bygknic  measures  for  the  prenR- 

paeudivaiaxf  followtJtg.  in    ^^| 

^^^0                        ise 

purpius  CMUpUcating,  IM      ^^H 

^^M^                 hj|K!rpjr©»iii  In,  193 

nlapiaik  189                           ^^ 

^^f                      luuDuulty  cuuferred  bj  oiw  sltack. 

ntatloo  of.  lo  oitKr  dlww.  IM     1 

'                      lan 

renal  k»iaiM  la,  14<                       1 

lucubittlon  period  in.  ISS 

•oattetfewrcMnpHaUng,  isa       1 

In  domcKlIc  aolinals,  133 

MOODd  attacks,  1>S                              1 

iofectlou  of.  IXS 

•MwoUrf .  184                           ^^M 

tntmiiUTTlnc,  1S3 

■opticnunia  caropli<mUiig.  "^^^H 

laoUtloti  In.  lUO 

Mnun  therapy.  1T3                  ^^M 

ill  tlic  ptpvretlon  of  broDclio- 

akin  lealoni  in.  134.  U7           ^H 

pneiimoniii.  160 

ueatBicDt.  ITO                   ^^M 

kidney  a  In.  144 

ualUtlcaof.  118                      ^H 

liifyngiti*  compile* ting.  130 

Monutiti*  in.  144                     ^^H 

IrOBUuenl.  168 

tmatiueBt,  108                     ^^^ 

Inngi  la.  13.V.  143 

anffocatiTt  fonn,  184                      1 

iDallfiiBDt  fomiB  of,  188.  148 

canae  of  deaUi  !n.  138              1 

mental  dltordeia  In,  149 

UMUnni.  148                           1 

mixed  Intedlon  In,  IBS 

qrtnptoma,  ISA                                1 

morbidity  of,  118 

abnutuial  fonM,  I8S                  1 

morwliij  of.  IW 

abortive  caaea.  188            ^^1 

luouili  iMious  in.  144 

eruptive  Mage.  187            ^^H 

mucoua  tncmbranes  la.  |2S.  13T 

bcmonliaglc  fonn.  181      ^^H 

muscular  alrophj  following,  150 

InoubaHoa  period,  138      ^^M 

nephriliH  tn,  140 

mallgaaiil  form.  1S8                V 

nervous  affctlionN  In.  148 

prodiotaal  «agv.  198,  188  ^^1 

trmtroent,  109 

■ulToaUTe  form.  184          ^^M 

nonw  in.  148 

typhoid  form.  188              ^^M 

ootiacatlon  of.  197,  160 

temperature  curre  in.  ISO.  138       1 

oMlema  In,  140 

In  ^bold  form.  188         ^J 
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UtulM,  tctnny  Id.  l&O 

Miliary  fever,  duration,  585 

toog^ie  In.  137 

enoQtheni  of.  531 

ttwwnient,  187 

endemic  borne  of.  528.  .540 

liy  aerum,  173 

epideDiics  of,  527,  'liO 

ot  coavnleBcence,  172 

epidemiological  sludy.  540 

preventive,  1G6 

epigastric  coiiHtriciioii  ia.  H'H 

tubcrculDtU  following,  158 

opistaxia  Iti.  .'i34 

typhoiii  fonn.  13S 

crytbenia  in.  .')31 

rulviliB  JQ,  U7 

etiology.  540 

vrlthoot  eniptioD,  138 

exantbem,  530 

Metit-pulBUQiug  uol  cliulera  nostras,  STS 

genital  fiinttiimH  in,  584 

Mc'litcmuiciiD  fevrr,  see  Jfalla/eirer 

lieniorrbBges  In,  534 

Muiilulgtls.  scnrlet  (ever  BiniiLlatLng,  S3 

history.  .'j27 

Ucntal  clcnnicxs  In  Aelntlc  cbolcrn. 

aoo 

iaffctiori  of,  ,')41 

disonlere  folloniLg  incniili-a,  140 

iuitial  ^yinptomii,  i'i28 

Hieriwrgatiieius  (n  Asiutic  ctialera. 

333 

raorUlity,  539 

ia  lieriherl.  4T8 

nuicoiia  njtnihraDe<i  in,  .ISl 

In  cholera  lufautum,  244,  246 

nervous  symptoiiiH  ot.  >'i32 

In  cholera  noBtniB,  376 

pathnliigicnl  nnnlnmy.  538 

In  deagiie.  41)8 

prodroniea,  .')28 

in  Mnllu  ftvcr,  .580 

prognosis,  .1 38 

Id  messks.  IS-f 

prophyliixis,  54.^ 

In  lutirlcl  Fever,  fl 

rctnliot]   r>r   English  Bwniliag  sIck- 

lu  wlionpiii^ -cough.  314 

nt-BB  lo,  545 

SJilliiriitalbD,  530 

respiratory  syiiipionis  in.  .534 

phlyclcnoiiles,  SSO 

nkiii  in.  iVJii 

riibni.  "i30 

awontii])^  iu,  .529 

Hlliujr  fever,  B27 

syriipl.nms.  .i28 

blslory,      1^27 ;      §yniptoniB, 

.■^28; 

eirelitatiiry,  534 

courst.  duration,    anU  UTrninuiioii. 

digeslivf,  .WS 

53.1;  variel.ies,  537^  iliiigiiiufU. 

.".37  ; 

eriiplir.ii,  .ISf) 

proguoais.   IJ38 ;    piitholdginil 

uimt- 

gpuilhl  fiinellonB.  IS34 

omy, -138;  tri.-iiimeiii,  .WO:  rp 

Illt'Ml- 

nervous,  .'jua 

lologicul   Hluily.  .VtO;    till-   ICn 

^liali 

rpspirnlory.  S34 

(wenting  sickness  aad  iu  ri.'] 

liirion 

BiVL-ms.  .'i2U 

Ktmilltiry  fever,  HiH;  Liblioynipliy, 

li'iui)!.' rat  lire.  583 

5.W 

aynonyitis,  S27 

Miliary  fever,  bililiogniphy.  .110 

tL'iniicriitiirc  r-iirvo  In,  S38 

blood  I'bMnijt.H  In,  rtS-l 

term  in  III  ion.  535 

cliolern  cot-xiaiing  witli.  rM 

tongue  in.  .533 

circulHtory  Bymploiiiji  in.  ."ill 

trealuient.  530 

climnte  m  reliitloD  ro,  .%H 

previ'utivt,  MO 

contiigioii  (if.  541 

nriiie  in,  i'j;!3 

couvniewence  in,  .135 

VHrieties.  537 

conTiiialonH  In.  ri:t:) 

veslenlar  eriiplicin  In,  S30 

oourBi-,  '>M 

without  eniption,  537 

desqiiomution  of,  Ti'dl 

unit.  iidvuniiigES  uf  builiiig.  200 

(liaguonU.  .'i>!T 

for  infant  use,  254.  2<t4 

friJin  nicBsles,  537 

pnsleurl/jition  of,  261 

from  scfirli'l  fever.  TiBI* 

solid  (-nagiilatloii  of.  provente^ 

digestivu  disturbanecs  hi.  M3 

Mlt,  357 
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^^^            aiilk,  sprrail  of  aculet  (evor  tbrongfa 

Kephrills.  warladtiml.  eUokigj.  01      ^| 

^^^^^L                Itia  sfpnuif  ot,  11 

farecin.  00.  89                          H 

^^^H             tterillutlon  of.  MO 

hnnorTlugic.  98                         ^ 

^^^^^H              womBu'a  snd  cow'i;  dISeraaoes  be* 

tn  irUtJoa  to  ttcut  tcaloM,  n 

^^^^V                      tWMD,  SO-i 

mlbd  caaea  of.  08 

^              SorUditj  of  Itennu  neaslM,  18(1 

ladeHia  In,  8T                              ^| 

^^H                     of  inoaalBA,  118 

{MploDiirla  In,  89               ^^^| 

^H              MurbilU.  Ko  Mi,i^fM 

piedicpocltioa  to.  M          ^^^H 

^^H                        tcarlaUnom,  nee  German  meatUt 

progBoala,  TO                    ^^^| 

^^H               Morbus  InnoDiltiatus.  see  Btriberi 

prupeptonnria  in,  CI          ^^^H 

^^H              Sloruilitf  of  Aiintic  dioJun.  401 

^fntptoma,  04 

^^^    -                 of  beriberi.  530 

larapcntOK  curre  in,  ML  09 

^^^^^             of  MiIU  fevor.  5TT 

MMoMrt.  108                            m 
mtmi%  !■,  OS                          | 

^^^^H             of  mMalca. 

^^^^^1                  miliar}'  fetvr,  S88 

urine  in.  (4 

^^^^^F                of  ■carl(;l  fever,  S4 

Kerrca,   periphatnl,   leMoM  of  the.  la 

^^V                     of  wbooplDg-cOugli,  330 

buriberi.  514 

^^H               MovUi.  Iiygiene  of  tbc  i&fiuil'ti,  SM 

Norvoua  tj-*(om.  aJTertlaaa  of  tbc.  ht^ 

^^H                      Uaions  of  tbc.  in  measles,  144 

lowing  Kwlrl  tcTer,  80           H 

^^H                             lu  wLouplDg  cougli.  !93 

la  beriberi,  SIS                        ■ 

^^^^              MucouD  iiiRnibmni*  fn  chlckcDpox,  194 

la  cbolcra,  Wk                       ^| 

^^^^^H                 In  Qereiau  Dwaales.  183 

in  meadci^  140                    ^^1 

^^^^H              inmeulo,  1S4.  137 

In  mantles.  tiMtnMat.  IV^^H 

^^^^^H              Id  miliary  fever. 

In  acarict  fcrcr.  34               ^^H 

^^^V              Id  Karlrt  fi'vcr,  13.  31.  41.  46,  50 

la  wlKKipiDc-coiigb.  S3S           ^1 

^              Mumps.   diagDoeia  of,    from  gUmlular 

NinVi,  A.,  on  Uitiar}-  P^tnr.  OSS       H 

^H                     krcr.  30^ 

Neuraatlitnia  followlag  Ebolnn.  DO      ^B 

^^H               MiiscIm.  nfTi^ctlons  of  tlie.  In   btaiberl, 

Neuritis  latent.  In  Uw  etlologj  of  baf>  ■ 

^H                                4M.  4»j,  018 

bcri.  488                                          ■ 

^^B                          in  diolen,  SSiS  * 

nnltlpl«.  beriberi   diOi^ring  ma 

^^H               Muacnlar  atrophy  following  mewlM,  ISO 

otbcrfomHof.  478 

^^H               Miulirooni'pdiivniog.  dlttgDosUnf,  trnm 

diagnoala  of   o«lMr   teat  at 

^^1                    Astnlli-  cliolrra.  404 

from  beribrrl.  8IS                  ^ 

^^^               MutUm  from  miratlcK.  140 

Noma  in  mwilri,  I48                            H 

W                     Myclttlit,  i)i*]ino«lii  of,  from  beriberi.  510 

HoaroN.  Natranikl  Rxao.  oo  mmtf-  ■ 

fag'Cougli.  311                                        1 

KUFOLtTAX  tfvtr,  sw  MaUaftttr 

Nnee,  coaipllcaltoBaeai  tlie  part  of  Ak 

Hepbrltio,  tltaguuslaot.  froinlwriberl.  SIT 

In  acailot  rarcr,  50                  ^ 

treairoeol  of.  lOS                        fl 
Koertilead  in  moaslca.  IM.  184                ^ 

to  \8htlc  cholm.  S.VI,  3TT.  3M 

fnlwriberi,  501,  510 

Id  chlckcnpot.  197 

Nuoleoo  In  wuoian  'a  and  ooir  '■  milk,  IH 

In  cbtricn  iBfaatum,  M8 

In  cholera  ooatac,  868 

OrcrrATlosi   in  ita  relation  tn  ilitrrt 

hinwastea,  144 

morbidity.  81 A 

•nrlatinn],  H.  81 

O'DwTKK,     JoeRrn.     on     W>aafHfr     ■ 

>gp  fn  thn  (tinlogj'  of.  69 

ccra^  911                                     bHI 

auurU  Id,  SO 

<£dcraa  In  beriberi.  487                   ^^H 

nt4:hf  ng  onld  not  an  Mlokiglcal 

mcaalea.  146                               ^^^H 

^^-                                    fnctyir  in.  S!,  07,  S3,  BQ 

Knrlatlna.  87                              ^^^| 

^^^fe                            dianicirr  of  tbr  rpidMnic  affect- 

Opbtbalmis  in  mual«a,  147                    ^| 

^^^F                               lag  the  occuTTCBOe  of.  U 

troitRKOi,  108                            ^1 
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OrckitlB  In  H&lia  Fever,  575 

Polyoourllia,     beriberi    differing    from 

OirlitHlingnoais  of  Asiatic  cholera,  343, 

other  fonns  of,  473 

406 

diagnosla  of  other  'onns  of,  from 

Malta  feTiT.  376 

beriberi,  51H 

OiTlitiiliuru|)y  of  Asiatic  cholera,  439 

Polysarcoua  beriberi.  4flB 

ut  lueoskB.  173 

Polyuria  lu  aetirlHtina,  06 

of  tcarlet  fever,  06 

Pregnancy,  mcusles  compliciitiiig.  158 

Otllla  coiniiHititiDg  menak-a,  187 

treai  merit.  171 

treatmelit,  ITO 

prodisposicg  to  beriberi,  488 

eompticutltig  Bcurlet  fever,  56 

Propeptomiria  in  nieftslos,  146 

treat  men  t,  103 

in  scarlet  tevur.  65 

OTftrlM,  homorrlinge  in  the,  Id  Asiatic 

Plierpeml  acarlatiea,  78 

dwlera.  S59 

treatment,   lUU 

Puerperal  scpiicu'mia  following  menaleg, 

Paau-THIS,   acute  nacendlng.   diasnosis 

l.'>3 

of,  from  beriberi.  .ilO 

state  predisposing  to  heribLTl.  48JJ 

Ar&ii-D  lichen  tie  type,  dlftgnosis  of. 

Pulwi  in  Asiatic  cbolera,  86»,  38fl 

from  beriberi,  510 

lu  beriberi,  500 

beriberic.  4(t3 

in  Malta  fi-ver.  S71 

following  [iieaaleH.  1<10 

III  scarlet  fever,  43,  52 

ParBBltes,  inleallDal,  In  the  etiology  of 

in  typlioid  measles.  131! 

beriberi.  477 

Piirpurn  ullm,  sihj  Miliitrj/Jrixr 

Paste uriutlou  of  milk,  261 

Purpura    hii^murrhagicn    complicating 

Pcploniirift  in  acnrlef  fever,  fl.1 

nieasli's,   1411 

Pericardium,  cbiinges  lu  the,  in  cholera, 

complirHlliig  scarlet  fever.  74 

3r.3 

treat  iiieiit,  108 

in  meiisles,  146 

Pyrexia,  see  Feivr 

in  acnrlet  fever,  31) 

Pytliogcnio  septictumia.  aeo  Maltufrerr 

Peripneumonia  lu  menHles.  ^2~^ 

Peristolsiti,  rapid,  In  Infantn,  2.SIJ 

IIakts*ikn,  predisposilloii  of.  lo  cholera. 

Peritoneum,  ebiiuges  in  the.  iiicbdUra. 

3I« 

303 

Hiisli  of  Aaiatlc  cholera,  371 

ill  meitaleH,  145 

of  cbiokeiipux,  1U3 

lu  actirlet  fever,  34 

of  cliolora  iioslrus.  383 

Pertussis,  sii.'  mmyphiij-wigh 

of  dengiif,  4ol).  4«il 

PcBliB  miiii-.r,  re8i:mblimco  of   glftiidtilar 

of  QerujHu  uieaules.  1S2 

fever  lo,  30-1 

of  mea.?les.  124,  127 

Phosphorus  lu  w<inian'a  iiud  cow's  milk. 

of  uiiliury  fever.  ."i30 

•2*13 

of  scarlet  fever,  34,  39,  52 

PhoWphobiii  of  mcaaleB.  120,  138,  147 

Rectum,  proliipBO  of  the,  in  whoopiiig- 

PiedoBa,  see  IMiigiir 

eoiigb,  223 

Plague,  resembiiiiiL'L'  of  gliiiuhiliir  fevor 

Hed  fever,  see  Dengue 

to  mild  forma  of,  ffl)4 

Kellexes.  disordered.  In  beriberi.  496 

PlasinolyslB,   renal.   In  Aniotic  cholera. 

Hf'splratory  tract,   alTeclioiis  of  llii-,   in 

357 

scarlet  levur.  34.  43.  76 

Pleura,    chau£cs    in    the,    lu    oho  1  em. 

in  ivh'iopiug  coiijh,  221 

350 

RaiIdd,  deliii'biiieut  of  the.  iu  whoopiug- 

Plnurigy  cnmpliciiting  meaales,  MH 

coniih.  224 

PDeiUuonla  cmnplicntiiig   Asiatic  chol 

ItliL'umiilUui,  HCiirlulinul.  73 

•rn,  878 

pro  gnosis.  73 

complicntiugmea«lea,  12,').  113 

trill  imeut,  107 
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Rlco-wator  dlscbarget  fo  A«iaUc  cliulem. 

Scarlet  fever,  anuria  Id,  M 

am 

bacuriologf,  9 

ia  cbolLTn  nostrns,  262,  286 

butord.  He  Otmta*  MMufai 

Rock  fcvor,  see  MnU'ifmrr 

bibliograpbjr,  110 

llosaliu,  Bei-  (iFmiun  JOfuUt 

blooil  cbongca  Id,  S9 

Roacolik,  SCO  Grniuin  tnemUt 

bowula  in,  49 

KoUieln.  Be«  Qerman  meiule* 

bnlD  Byui])t«tnB  of.  49 

Rubella,  sec  Oervmn  mmiJa 

cachcxbi  in.  TB 

Rubeok,  ace  Ornniiii  tneiirlrt 

canllac  teaiona  Id.  SO,  71 

Rlimpf,  Theodos.  oq  Asiatic  Cfaolcni, 

treatment.  106 

•im 

cellulitis  complicating,  60 

on  Cholera  Nuslraa,  271 

cerebml    syitiptuuia   lo  csccMtnlj' 

developed  forma  of,  48 

SatLOBB,  preillBpoBUiou  ol.  to  cholera. 

claaslflcation  of.  35 

aio 

climnle  in  relatJOD  to,  S8 

Salt  InfiiBloDS  ill  Asiatic  i.-tii,>1i-ra.  489 

coDia  111,  6B 

fa  cbulcni  iDruitiim.  20S 

complies  tod  fomia,  £3 

table,  for  iiifauts.  S." 

coiitpliciillona  of.  54 

Scnrliitiiia,  3.  see  Searlil  fecer 

afleetiug  tlie  pTOgnoala,  88 

iKEiiioirtiagica,  40 

earn,  •'16 

liybriila.  soe  Qernian  mtatUa 

orrliotLi-rapy  in,  SO 

litvigittii.  40 

throBt,  54.  .18 

l*via,  40 

limluicut  of,  M.  101 

niitinria,  40 

witli  otlicr  diM«sMi  14 

tiiorbilloBti,  ace  Otrman  tnauUa 

contagion  of.  11 

papuloan,  40 

eonvulsIouH  in,  49.  69 

jjuorpontl,  7« 

liesiiUBLiiallon  of,  44.  48 

IrenlniL-nt,  109 

ni  a  sequel  of.  SO 

rheuiiiatica,  see  t)fngv« 

coDin^iouaucss  during  Um  sUgo 

BUrt'ieal.  "S 

of.  14 

iri.'iitment.  108 

dingooais.  81 

Tarii'fiiilii,  40 

from  ili'ngiie.  461 

Sciirlntiuiforni  erupliona,   diagnoaia  of, 

froni  lirysijielas.  83 

Iniui  SL'urliil  ft-ver,  82 

from  Gentian   meaalca,  ISt;  US 

Scarlet  fever,  3 

from  rnenBlea.  81,  156 

liiatory.   S;   geogrnpbicnl   liisiribU' 

froiD  millnrf  f«ver.  S>8 

lluu,  5;  i;[io)ogj'.  5;  piilbologj'  and 

from  tcarUtlulfonn  enipUom 

piitbologlciil   nnnlomy,    24;    symp- 

89 

tiiiiia,  35;  complieiiliotia,  54;  seque- 

in ncgroea,  88 

la'.   79;   (liiignosis,   Si;    prngimsis, 

in  tbe  DcW'bum.  68 

W4;    iivntiiKnt.  SO;    bibliography, 

diazo  ivnction  tn,  60 

110 

diet  in.  95 

Sciirlpt  fever,  nbnorTiinl  forma  of,  40 

disinfcctiou  nttcr.  90 

iLik'ijItia  m.  SO 

eiir  eoinplicalioiJB  of,  SO 

niijimmic  tomi,  SS 

cruutment.  IflS 

m            age  In  rebilinn  lo.  10 

euaritbeni.  13.  SO.  41,  44,  90 

albiiminiiriii  in,  04 

etidncarclitLi  In,  8S 

augiiiimr.  i:!,  B» 

etiology,  6 

Itfalmc-iit.  101 

exaatheni.  34.  39.  47,  5S 

ftnglnii  giitici^'iioHft  C(implIcatInK'..'i8 

modiilcatioiia  of,  40,  47,  SA 

Luilovici  cuiiipHc'utiDj.  60 

exciissively  developed  fonng. 
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ScMlfll  fOTcr.  fever  of.  41,  4fi,  47,  40 
gaatrointesimiil  leiluDs  in.  33,  74 

trcHtiiicut.  K'^l 
geogmpliival  diHtributJon.  0 
glomeruloucpliiitig  lii.  28,  CI 
luematurU  iu.  68 
licut  lesions  in,  80,  71 

troAtineut.  lOfl 
liistoij.  it 

liyhriii,  set  Oermnn  mtndts 
lifdroLliernpy  In,  Q8 
hygienic  trtutmenl  of.  1)2 
liyjKxIvnnoclj'Blg  in.  100 
jninwdiiitc  Irniigmiselon  of,  IS 
finimiuity  ftgniiisl,  17 
luculiHtiun  peri  oil  of,  85 
Infection  of,  tlirough  Ibr  lljroat,  13, 

30 
inoculntion  of,  17 
liiltistinnl  Icmious  lu,  33 
invasion  pcrio.!  nf,  38.  46,  S3 
ImIoIIoli  id  tliL'  pn.' veil  lion  nt,  80 
JoluC  tomplicatlous  of,  73 
bldauf  1et>ic)ua  fu,  30,  01 

trcatmerjl.  lOQ 
llvpr  clinngcs  in.  -14 
lotalily    {fily  or  country)  In  rela- 
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